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EDITORIAL 


HE second circular giving details of the 

papers, discussion, and procedure for the 
International Mineral Processing Congress to 
be held in London next April is now available. 
Included are notes on the various tours which 
have been arranged to follow the Congress. 


RRANGED by the Powder Metallurgy 
Joint Group of the Iron and Steel 
Institute and the Institute of Metals, an 
all-day Symposium on “‘ The Powder Metal- 
lurgy of Magnetic Materials ’’ is to be held 
in the Hoare Memorial Hall, Church House, 
Great Smith Street, London, S.W. 1, on 
December 16. In the evening of that day 
there is to be an informal conversazione at 
the headquarters of the Institute of Metals. 





VOMPRESSED air used for ventilation 
purposes in mines may prove a 
hazard in gaseous atmospheres. In a recent 
safety circular H.M. Chief Inspector of Mines 
and Quarries points out that there is a 
danger, where the compressed-air hose is not 
anti-static, that the gas may be ignited by a 
spark due to electrostatic charges built up at 
the nozzle. It has been established, he says, 
that an underground explosion earlier this 
year was caused by the ignition of a concen- 
tration of firedamp in a roof cavity by 
incendive sparking at the nozzle of a com- 
pressed-air hose directed into the cavity with 
the object of removing the firedamp; two 
men died and two more were seriously burned. 


iy a recent circular the BP Exploration 

Company announced that following the 
discovery of a limited quantity of oil at 
Kimmeridge, in Dorset, earlier this year it is 
to carry out a water-borne seismic survey off 
the south coast of Dorset and the south-west 
coast of the Isle of Wight to obtain new 
information regarding the structure of the 
rocks beneath the sea bed. This, the company 
states, is the second such survey conducted in 
the area, the first having taken place in 1956. 
However, whereas the first survey was carried 
out from a_ specially-equipped vessel, the 
Seislim, the equipment for the present survey 


is to be carried by two smaller boats, which 
will make it possible to operate more closely 
inshore. 





OWARDS the end of November Skinner’s 
“ Oil and Petroleum Year Book’’ made 
its appearance for the 50th time, this 1959 
edition providing the usual “omprehensive 
guide to an international industry. It con- 
tains complete and up-to-date particulars of 
1,100 of the principal British, American, 
Canadian, and other oil companies operating 
in all parts of the world and covering all 
branches of the industry. Also included is a 
“Managers, Engineers and Agents’ section 
giving 730 names and addresses and the com- 
panies in this edition with which they are 
associated. There are in addition tables of 
production and colour maps of the Middle 
East oilfields, refineries, pumping stations, 
and pipelines, as well as of the Trans-Canada 
natural-gas transmission system. 


CCORDING to statements issued by the 
Colonial Office Information Depart- 
ment the value of mineral production in 
Northern Rhodesia for the first nine months 
of the current year has already exceeded the 
total for the whole of 1958. Figures issued by 
the Mines Department of the Ministry of 
Labour and Mines show that the figure for 
August, 1959 (calculated for the first time 
from free-on-rail prices at the mines), was 
£9,934,944 ; the revised total for July was 
£9,358,274. Values for the first nine months 
of the year now aggregate {94,911,829, as 
compared with {77,262,866 for the entire 
term of 1958. 

The value of all minerals won during 
September was {9,795,789, the value of 
12,781 tons of blister copper at free-on-rail 
prices being £2,471,049. At the same time 
totals of 4,453 cwt. and £349,055 for cobalt 
were the best this year. Those for lead 
(1,200 tons and £84,866), manganese ore 
(5,297 tons and £60,711), and zinc (2,500 tons 
and £215,178) were near the averages for the 
preceding months. The production of electro- 
lytic copper in the first nine months of 1959 
was 271,608 tons, valued at £61,405,515. The 
figure of 246,680 tons for the period of 1957 
was the highest previous total. 
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be was announced recently in Moscow 
that a Lenin Prize for 1959 has been 
awarded to Professor Kh. M. Abdullaev, 
President of the Uzbek Akademy of Sciences, 
for his researches on the genetic relationship 
between mineralization and granitoid in- 
trusions. Dr. Abdullaev is well-known for 
his work on tin and tungsten deposits and 
he is the author of several books on the 
magmatic derivation of polymetallic ores. 
The citation acknowledges that his theories 
have facilitated the discovery of some large 
new ore-bodies (of an unspecified character) 
in Middle Asia. Other Lenin Prizes have been 
conferred upon a group of seven geologists 
for their part in the discovery of the rich 
iron-ore deposits of the Belgorod district of 
the Kursk magnetic anomaly and on another 
six men for their successful studies on the 
Shchebelinsk occurrence of natural gas. In 
both instances the awards reflect important 
industrial advances. In investigations from 
1954 to 1958 the Belgorod ore-bodies have 
been found to have a potentiality of some 
24 milliard tons of high-quality ore (‘‘ equal 
to that of Krivoi Rog’’) and the new 
Shchebelinsk gas field in Western Siberia now 
has proved reserves of 130 milliard cubic 
metres. Kharkov, Dnepropetrovsk, and 
Zaporozhe are being supplied with this gas 
and the pipe-lines should reach Moscow, 
Bryansk, and Krivoi Rog this year. 


1mm. 


Synthetic Diamonds 

It has for long been common knowledge 
that the General Electric Company of 
America was in a position to manufacture 
synthetic diamonds suitable for certain 
industrial purposes, although it is only 
recently that some details have been released 
of the methods employed in doing so. Parallel 
research is under way in a number of other 
countries, it is believed, and one of these 
South Africa—has now announced success. 
In a statement issued on November 17 in 
Johannesburg Mr. H. F. Oppenheimer, 
chairman of De Beers Consolidated Mines, 
referred to a successful process developed 
in the Adamant Laboratory established in 
Johannesburg by the De Beers Company in 
1956. The stones produced, Mr. Oppenheimer 
said, consist of an abrasive grit suitable for 
use in resinoid-bonded grinding wheels, the 
only field in which synthetic diamonds have 
as yet been able to compete. So far the 
Adamant laboratory has not been able to 
manufacture other types of industrial 
diamonds and there is no question of the 
manufacture of gem diamonds. Some of the 
diamonds made have been bonded in grinding 
wheels and tests of their grinding efficiency 
are now being carried out. While, it is stated, 
the whole manufacturing process is still in 
the laboratory stage, the inventors are 
confident that it would be technically and 
economically possible to proceed to manu- 
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facture on a commercial scale if it were 
desirable to do so. Any decision in this 
matter is to be taken in close co-operation 
with the Belgian Congo diamond mining 
company—the Societe Miniere du Beceka- 
which produces the great majority of the 
world’s supply of the quality of natural 
diamond with which the new synthetic 
material is in competition, as well as all the 
other qualities of industrial diamonds for 
which synthetic diamonds provide no sub- 
stitute. Mr. Oppenheimer acknowledged 
that research work to find new and extended 
uses for diamond grit as an abrasive was 
stimulated by the General Electric Company’s 
discovery and by the increased productive 
capacity installed recently by the Beceka 
company at their mine. The new discovery 
would encourage further research work and 
it is believed that the effect will ultimately be 
a greatly expanded market in which both the 
natural and the synthetic product will find 
their place. 

The team of workers responsible for the 
South African discovery, led by Dr. J. H. 
Custers, had, of course, extensive knowledge 
of the structure and character of the natural 
diamond gained in years of research at the 
Diamond Research Laboratory and the first 
step in the long series of experiments carried 
out was the design and construction of a 
special chamber to withstand pressure and 
contain temperatures at the high levels 
necessary for diamond synthesis. Experi- 
ments on such a chamber began in May, 1957, 
and continued for more than a year, when 
in September, 1958, the conditions necessary 
were attained and the first synthetic diamond 
was produced, X-ray tests giving conclusive 
proof of its character. The first particle of 
synthetic diamond produced in South Africa 
measured 0-4 mm. by 0-25 mm. and it was 
made up of six equal-sized particles closely 
cemented together. However, it was only on 
September 16 of this year that the continuous 
production of synthetic diamond was estab- 
lished and this has enabled De Beers to 
apply for patent which will give wide pro- 
tection for their process. Subsequent 
experiments, it is stated, have shown that 
different types of material can be produced 
but suggest that it is clear that synthesis, 
at this stage, can only be practically applied 
to the manufacture of abrasive grit of the 
type illustrated in the accompanying photo- 
graph. The diamond trade as a whole, 
therefore, seems to have little need to worry 
in the foreseeable future. 
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Yet Another Shaft-Sinking Record 


Ever since, in October, it was announced 
that the Vaal Reefs Exploration and Mining 
Co. had claimed a world record by sinking its 
No. 2 shaft 922 ft. in 30 days the eyes of the 
master-sinkers have been set on the 1,000-ft. 
target. It became immediately, as our South 
African correspondent has noted, similar to 
the ‘“‘ four-minute mile ”’ in its significance. 
In the event the record stood for a very 
short time, for early this month the President 
Steyn company claimed that “ for the first 
time in mining history ’’ a team working in 
its No. 3 shaft had accomplished more than 
1,000 ft. in a 30-day month. In its announce- 
ment the company says that the actual foot- 
age sunk in the period—1,001 ft.—marks a 
climax to a month of intense rivalry between 
these two mines in the Anglo American Cor- 
poration group, in which shaft-sinkers at Vaal 
Reefs also broke their own world record of 
922 ft. by sinking their No. 2 Shaft 954 ft. in 
November. Both shafts are circular with 
concrete-lined diameters of 25 ft., the 
excavated diameter in each case _ being 
approximately 28 ft. 

Excavation of the shaft collar at President 
Steyn began in January, 1959, the construc- 
tion on the collar, headgear, and installation 
of winding engines occupying the period until 
the beginning of October. Sinking started 
on October 12 and by the end of that month 
the shaft had been sunk to 311 ft.  Pre- 
cementation was carried out in advance of 
shaft-sinking to seal off the water-bearing 
fissures and, to date, there have been no 
delays on account of water. In the process of 
sinking broken rock from the shaft bottom is 
removed by a jib type of electrically-driven 
mechanical grab, capable of handling 300 
tons per hour at 20 cu. ft. per ton. The stage 
to which the grab, designed by Mr. R. Blair, 
the group’s consulting mechanical engineer, 
is attached is supported by a stage hoist 
also of Blair design such as is commonly used 
in the South African gold-mining industry 
for shaft-sinking. 

The planned depth of the President Steyn 
shaft is 6,300 ft. and in November the 
average advance per day was 33-36 ft., the 
best advance in one day being 40 ft. In 
1948-9, when the Welkom No. 2 shaft was 
sunk, the average advance per month was 
108-5 ft., with the best advance 155 ft. in 
August, 1948. The previous record footage 
sunk in a 30-day month at a Free State 
mine was 834 ft. at Free States Saaiplaas. 
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Introduction.—In general terms it can be 
said that business confidence is well sustained. 
The recovery in steel production continues 
in an effort to meet increasing demands from 
all branches of the engineering industry. 
Base-metal prices also remain steady around 
the levels that have ruled for the past few 
months. 

Transvaal. — Speaking at the annual 
meeting of HARTEBEESTFONTEIN GOLD 
MINING held last month in Johannesburg 
the chairman, Mr. B. L. Bernstein, referred 
to the three surface bore-holes which were 
being drilled in the western portion of the 
company’s property. The most northerly of 
these, HB 25, had reached a depth of 5,770 ft. 
in the Ventersdorp lava and drilling was pro- 
ceeding. The centre hole, HB 23, had inter- 
sected a fault at 6,116 ft., which was esti- 
mated to be some 14 ft. above the position of 
the Vaal Reef and a deflection was being 
drilied in an endeavour to obtain a reef 
intersection. The most southerly of the three, 
HB 24, had intersected the Vaal Reef zone 
at 6,734 ft. and an incomplete core recovery 
had been obtained, the core assaying 8-07 
dwt. per ton over a corrected width of 
39-2 in. ; uranium values were not yet avail- 
able. This bore-hole is also to be deflected. 

The accounts of BUFFELSFONTEIN GOLD 
MINING for the year to June 30 last show a 
profit of £4,628,675 and {4,801,825 available, 
of which dividends required £1,650,000. In 
the year 1,520,000 tons of ore was milled and 
529,484 oz. of gold and 775,138 Ib. of uranium 
oxide recovered. Ore reserves at June 30 last 
are given as 3,034,000 tons averaging 9-84 
dwt. in value over 61-1 in. The company is 
planning an extension of the reduction plant 
to enable it to crush 200,000 tons monthly. 

In his annual statement to shareholders 
the chairman of CONSOLIDATED MAIN REEF 
MINEs points out that the gradual reduction 
in the scale of operations started in 1957 was 
continued during the year to June 30 last 
and the milling rate decreased from 136,000 
tons in July, 1958, to 117,000 tons in June, 
1959. The resultant increase in unit cost 
was, however, more than offset by the 
increase in revenue per ton milled due to 
more selective mining of the reserves and to 
an increased tonnage derived from the higher- 
grade shaft pillars at Nos. 3, 4, 6, and 10 
shafts. The chairman says that despite the 
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reduced milling rate it was not possible to 
replace the tonnage mined from reserves by 
development and all but 100,000 tons of ore 
developed was stoped during the year. Due 
to this and to an increase in the pay limit 
consequent upon higher working costs and a 
further small reduction in stoping widths the 
total ore reserve declined by 507,000 tons to 
1,029,000 tons at June 30. Since the close of 
the financial year the remaining half of the 
stamp mill has been taken out of commis- 
sion. 

Reference was made in the November issue 
to the plans of SouTH AFRICAN LAND AND 
EXPLORATION to finance a projected new 
shaft system north of the Vogels tear fault. 
A circular issued at the beginning of Decem- 
ber gives notice of an extraordinary meeting 
to be held in Johannesburg on December 17 
at which shareholders will be asked to 
approve of the issue of {2,000,000 of notes 
early in the New Year and of 825,000 new 
shares in 1963. 

The report of DoMINION REEFs (KLERKS- 
DORP) for the year ended June 30 last states 
that the company’s quota for 1959 has been 
fixed at 534,520 lb. of uranium oxide. It has 
been decided accordingly to continue treating 
the dump at the rate of 24,000 tons per month, 
at which rate the exhaustion of reserves will 
coincide with the end of the sales contract, 
and to mine and treat only sufficient ore from 
underground to achieve the balance of the 
quota. Under present conditions, therefore, 
mining is being continued at the rate of 
approximately 21,000 tons per month, of 
which approximately 10% is sorted as waste, 
leaving some 19,000 tons from underground 
to be treated in the plant. Operations during 
the year resulted in a working profit of 
£1,035,832. Investigation has shown that 
additional gold can profitably be recovered 
by means of flotation and‘ subsequent 
cyanidation of the flotation concentrates. 
Accordingly a plant for this purpose is being 
installed at an estimated cost of £31,000 and 
should be in operation in the first quarter of 
1960. 

SOUTH ROODEPOORT MAIN REEF AREAS, as 
a result of encouraging exploration results to 
the north of its lease area, has applied for 
mining rights over about 160 claims. 
Prospecting continues. 

It is announced that MODDERFONTEIN 
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East has acquired undermining rights over 
86° claims adjoining the eastern section, 
through which connexions with the defunct 
No. 2 Welgedacht shaft could be driven for 
ventilation purposes in the event of a higher 
gold price facilitating an extension of opera- 
tions. In present circumstances there is no 
intention of exploiting the new claims. 

SouTH AFRICAN TORBANITE MINING AND 
REFINING has so far not discovered further 
torbanite deposits to replace that now nearing 
exhaustion but it is continuing exploration. 
It has been estimated that production of 
torbanite oil for refining will terminate during 
the 1960-61 year unless other deposits are 
located meanwhile. The company has con- 
tinued to make up capacity output of refined 
products by treating imported crude oil and 
to handle greater quantities of such oil has 
extended installations at both Durban and 
Boksburg. Any scheme for the continued 
operation of the refinery is likely to involve 
considerable additional capital expenditure. 
Regarding the future development of the 
company, considerable progress towards a 
satisfactory outcome has been achieved in 
negotiations with the major oil com- 
panies being conducted with Governmental 
approval. 

At an extraordinary general meeting of the 
TRANSVAAL AND DELAGOA BAy INVESTMENT 
ComPANY to be held in Johannesburg at the 
end of this month it is to be proposed that 
the capital of the company be increased to 
£1,200,000 by the creation of 800,000 new £1 
shares. If approved shareholders will receive 
two new shares for each one held. The 
company’s accounts for the year to August 31 
last show an available profit of £330,349, of 
which £216,450 is required for dividends 
equal to 12s. a share. 

The directors of HENDERSON’S TRANSVAAL 
EsTaTEs have announced that they have 
made an offer to purchase the whole of the 
issued capital of WITBANK CONSOLIDATED 
Coat Mines. The main terms of the offer 
are: For every four Witbank Consolidated 
shares Henderson’s will issue three of their 
ordinary shares of 4s. each and also pay a 
cash sum of 5s. for each Witbank share. 

Extensive deposits of relatively low-grade 
coal in the Eastern Cape Province, in the 
Indwe area, are to be investigated by the 
Mines Department with a view to possible 
exploitation for power generation. Reduced 
coal sales resulting from the recession in 
economic activity in South Africa should not 
deteriorate further, it is thought, unless, of 
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course, there should be an aggravation of the 
present condition. 

Orange Free State.—Shareholders of WEL- 
KOM GOLD MINING have been informed that 
the ANGLO AMERICAN CORPORATION OF SOUTH 
AFRICA has agreed to extend loan facilities of 
£2,500,000 for a further period from Decem- 
ber 31, 1959, to December 30, 1963, bearing 
interest on amounts drawn at 6}% per 
annum. 

South-West Africa.—The report of the con- 
sulting engineers to the SouTH WEsT AFRICA 
ComPaANy for the year to June 30 last states 
that at Berg Aukas 22,475 tons of ore 
averaging 8-00% vanadic oxide and 19-4°% 
lead were milled, yielding 7,261 tons of lead- 
vanadate concentrates. Construction work 
was in progress at the year end to increase 
the crushing and grinding capacity of the 
plant and to add a flotation section. This 
work is expected to improve the efficiency of 
vanadate recovery and will permit an increase 
in the milling rate. Ore reserves at June 30, 
1959, are estimated as being 940,000 tons con- 
taining 1-96% V.O,, 6-19% Pb, and 35-60% 
Zn down to approximately 1,000 ft. below the 
surface. Drilling during the year has indicated 
additional substantial zones of secondary 
lead-zinc mineralization at depths down to 
2,100 ft. below surface. At Brandberg West 
sampling of the large low-grade tin-wolfram 
deposit was completed and a decision taken 
to bring the deposit to production at an 
initial rate of 20,000 tons a month. 

Southern Rhodesia.—The operations of the 
CORONATION SYNDICATE for the year to 
June 30 last resulted in a profit of £106,701, 
the accounts showing £116,294 available. Of 
this amount dividends totalling 7d. a share 
require £93,917. 

Northern Rhodesia.—The report of Roan 
ANTELOPE COPPER MINEs for the year ended 
June 30 last shows a profit of £2,949,485. 
Dividends totalling 7d. a share paid for the 
year require £1,685,191. The output of 
primary blister copper for the year was 
80,932 tons and at June 30 last the ore 
reserves were estimated as 95,560,000 tons 
containing 3-05°% copper. In the three months 
to September 30 last Roan Antelope pro- 
duced 21,007 long tons of copper for an 
estimated profit of 1,271,000, subject to 
taxation. 

RHODESIAN SELECTION TRUST reports a 
group profit of {3,126,238 for the year to 
June 30 last, from which dividends totalling 
1s. id. a share require £1,531,533. In the 


year MUFULIRA MINEs produced 88,056 long 
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tons of copper and CHIBULUMA MINEs 
19,236 tons. 

Milling at BANCROFT MINES was resumed 
in April last and by the end of June 
12,156 long tons of copper had been pro- 
duced. The target for the current year is at 
present 50,000 tons. 

The RHOKANA CORPORATION reports a 
profit of {5,625,326 for the year ended 
June 30 last, the accounts showing an avail- 
able profit of £6,245,666, from which 
dividends totalling 40s. a share require 
£5,000,004. In the year 76,983 tons of 
finished copper was produced, as well as 
1,092 short tons of cobalt. Ore reserves at 
June 30 are given as 123,942,400 tons 
averaging 3-11°% copper. 

The consolidated accounts of RHODESIAN 
ANGLO AMERICAN and its subsidiaries for the 
year to June 30 last show a profit of 
£9,792,515 and £3,854,213 in the accounts 
of the company itself. Dividends totalling 
8s. per unit require £3,783,614. 

Shareholders of the RHODEsIA-KATANGA 
CoMPANY were reminded last month of 
previously-published reports referring to the 
pilot plant designed to test the integrated 
process for combined treatment of Kansanshi 
oxide and sulphide ore. The roasting and 
leaching sections were completed first, it is 
stated, and preliminary tests carried out on 
representative ores preparatory to running 
a full test. These showed that an acceptable 
recovery into solution could be obtained from 
the higher-grade fractions of the oxide ore 
but that combination with lower-grade oxide 
ore, which forms the bulk of the oxide 
reserve, resulted in substantially lower 
recovery. Attempts to obviate these difficul- 
ties by separate leaching of low-grade ore 
showed the tests to be uneconomic. It has 
been decided, therefore, “not to incur the 
extra expense of full pilot plant testing until 
the whole economic picture presented to date 
had been examined .and consideration been 
given to possible alternative treatment 
processes. These studies are being actively 
pursued.” 

Ghana.—The report of the CONSOLIDATED 
AFRICAN SELECTION TrRusT for the year 
ended June 30 last shows a profit of 
{1,320,134 and {2,188,842 available, of 
which dividends totalling 3s. 3d. a share 
require £1,207,000. The report states that 
the operation of the first part of the new 
Anincheche plant which was completed in 
June, 1958, enabled the company to increase 
the amount of gravel treated in the plants to 


725,000 cu. yd. yielding a record production 
of 1,252,000 carats of diamond. It is hoped, 
the report says, that the second part of the 
Anincheche plant will be brought into pro- 
duction in July, 1960. In Sierra Leone it was 
possible to produce about 640,000 carats of 
diamond from 605,000 cu. yd. of gravel, but 
the amount of overburden which has to be 
removed before the payable gravel is reached 
has more than doubled during the last five 
years as the company has moved into less 
accessible and deeper deposits. Prospecting 
and development continues to reveal further 
areas of workable ground both in the 
Yengema and Tongo leases. 

Nyasaland.—It was reported earlier this 
month that promising deposits of gold have 
been found in the Lisungwe Valley, about 
50 miles from Blantyre. Previously it had 
been stated that the Nyasaland Government 
has invited tenders for diamond drilling of 
a deposit of monazite at Kangankunde Hill, 
in the north-west of the Zomba District. 

Australia.—The report of LAKE VIEW AND 
STAR for the year ended June 30 last shows 
a profit of £403,788 and £474,720 available, 
of which dividends equal to 2s. 6d. a share 
require £214,375. In the year 753,857 tons 
of ore and 876,541 tons of old tailings were 
treated, 163,721 oz. of gold and 14,915 oz. of 
silver being recovered. Ore reserves at the 
end of the year totalled 3,575,000 tons 
averaging 4-85 dwt. in value. 

New Zealand.—Shareholders of CLUTHA 
RIVER GOLD DREDGING have been informed 
that the board has decided to recommend 
that the issued capital be reduced from shares 
of 1s. 8d. each to shares of 1s. 5d. each by 
repayment of 3d. per share in cash. 

New Guinea.—In the year to May 31 last 
BuLOLO GOLD DREDGING by dredging and 
hydraulicking recovered 20,380 oz. of gold 
and 9,110 oz. of silver, which realized 
$695,121. The report states that redundant 
dredges, Nos. 2, 6, 7, and 8, remain in safe 
positions but no work has been done thereon. 
Reserves were increased by handling yardage 
not previously included and at the end of the 
year calculated total reserves were 25,499,300 
cu. yd. Of this total 15,090,000 cu. yd. of 
average value of 12-7 cents per cu. yd. 
represent Dredge No. 5 reserves and the 
remaining 10,409,300 cu. yd. of an average 
value of 11-3 cents per cu. yd. comprise 
reserves for hydraulic mining. Only minor 
prospecting was carried out during the year, 
it is stated, and nothing worthwhile was 
discovered. 
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Dominican Republic.—It is reported that 
a pilot plant for extracting nickel deposits in 
the Cibao region is to be set up by the 
FALCONBRIDGE NICKEL ComMPpANy’s Domini- 
can subsidiary in the next six months. Within 
two years large-scale production is planned 
which will employ 500 to 600 workers. Sur- 
veys conducted by Falconbridge have in- 
dicated that deposits of ore in the Cibao area 
total 100,000,000 tons. 

Peru.—In the year to June 30 last the 
LAMPA MINING CoMPANY produced 2,215 tons 
of matte containing 966 tons of copper and 
150,845 oz. of silver. Operations resulted in 
a profit of £42,841 and the accounts show 
£45,025 available, of which {17,151 is 
required for dividends equal to 20%. The 


DIVIDENDS DECLARED 


*Interim fF Final 
(Less Tax unless otherwise stated.) 


Algom Uranium Mines.—-First dividend, $2-50, 
payable Dec. 1. 
*Ampat Tin Dredging.—15°%,, payable Dec. 31. 
Anglo American Corporation of South Africa.— 
Pref. 3%, payable Feb. 4. 
Anglo American Investment Trust.—Pref. 3°, 
payable Feb. 15. 
+Anglo-Huranian.—25 cents, payable Jan. 20. 
+Apex (Trinidad) Oilfields.—1s. 6d., free of tax, 
payable Jan. 28. 
+Associated Manganese Mines of South Africa. 
ls., payable Feb. 4. 
+Ayer Hitam Tin Dredging.—6d., payable Dec. 22. 
+Camp Bird.— 10°. 
+Consolidated African Selection Trust.—2s. 6d., 
payable Dec. 30. 
Consolidated Co. Bultfontein’ Mine.— Half- 
yearly 7d., payable Jan. 28. 
*Consolidated Zine Corporation.—Ref. 2}°,, Ord. 
ls. 3d., payable Jan. 1. 
*Dominion Reefs (Klerksdorp).—1s. 6d., payable 
Jan. 29. 
Griqualand West Diamond Mining.—Half-yearly 
2s. 10d., payable Jan. 28. 
+Ipoh Tin Dredging.—1s., payable Dec. 22. 
*Johnson, Matthey and Co.—3°%,, payable Feb. 1. 
+Kramat Tin Dredging.— 30%, payable Dec. 23. 
*London and Rhodesian Mining and Land.—3d., 
payable Dec. 31. 
* Lower Perak Tin Dredging.—9d., payable Dec. 16. 
+M.T.D. (Mangula).—First dividend 3d., payable 
Jan. 11. 
+Messina (Transvaal) Development.—5/—, payable 
Jan. 11. 
*Minerals Separation.—4d., payable Dec. 10. 
*New Broken Hill Consolidated.—9d., free of tax, 
payable Jan. 1. 
New Jagersfontein Mining and Exploration. 
Half-yearly 6d., payable Jan. 28. 
+Peel River Land and Mineral.—17}%, payable 
Dec. 21. 
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report states that during the year test runs 
were continued on the segregation plant and 
showed much improved results. In the latter 
part of the financial year the board took the 
decision to amplify the present plant so that 
it would be able to go into continuous produc- 
tion at an estimated rate of 25 tons per day. 
The total cost is estimated at about £12,000 
for the plant itself and another £12,000 for 
the new generating set required to augment 
the present supply of power. The company 
has also authorized the construction and 
equipment of a small grinding and flotation 
plant to handle the medium-grade ckalco- 
pyrite ore which is of too low a grade for the 
furnaces. 


Powell Duffryn.—Pref. 23%, payable Jan. 1. 

*Preston East Dome Mines.—$1-00, payable 
Dec. 24. 

tRand Selection Corporation.—1s. 9d., payable 
Jan. 4. 

Rhodesia Copper Refineries.—Pref. 24°,, payable 
Dec. 31. 

Rhokana 
Dec. 31. 

*Selection Trust.—Is. 9d., payable Jan. 6. 

South African Townships, Mining, and Finance 
Corporation.— ls. 6d., payable Jan. 4. 

*Southern Kinta Consolidated.—12}°%,, 
Dec. 31. 

+Sungei Besi Mines. 

+Sungei Way Dredging. 

Tanganyika Concessions.—Pref. 4°,., 
Jan. 29. 

*Tehidy Minerals.—5°,, payable Dec. 22. 

+Turner and Newall.—15%,. 

*Union and Rhodesian Mining and Finance.—-1d. 


Corporation.—Pref. 23%, payable 


payable 


1/6d., payable Dec. 23. 
~74%, payable Dec. 31 
payable 


METAL PRICES 


December 9. 


Aluminium, Antimony, and Nickelper long ton ; 
Chromium per lb.; Platinum per standard oz. ; 
Gold and Silver per fine oz. ; Wolfram per unit. 
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Mineral Dressing: 
Old and New 


E. J. Pryor, ARS.M., D.LC., M.LM.M.! 


Introduction 

Although it has not “‘ made the headlines ”’ 
in the spectacular way of engineering 
advances readily seen by the general public, 
mineral dressing has profoundly altered and 
expanded during the past 50 years. At the 
time when the MAGAZINE was preparing to 
issue its first number Cornwall was a hive 
of activity in which the old ore-dressing 
procedures were based entirely on gravity 
separation, while the Rand was in an uneasy 
transition period between the almost ex- 
clusive use of amalgamation and the still 
rather suspect new process of cyanidation. 
This change was being forced upon South 
Africa by alterations in the mineralization of 
the banket reefs as the rich free-milling gold 
near the surface was exhausted and the very 
different problems presented by minerals in 
the deeper zones were encountered. Copper 
ore still had to be better than 4° before it 
could be mined selectively, picked, and 
shipped to the smelter for more or less direct 
treatment. Canada’s mineral richness was 
being opened up, but ore-dressing develop- 
ment still depended mainly on gravity con- 
centration, although flotation was emerging 
as a rather chancy process, even if one that 
was great with promise for the future. 

By and large the term  /réparation 
mécanique in France and “ ore dressing ’”’ in 
Britain adequately expressed the main 
operations used. Treatment in those days 
started with crushing in Blake-type machines 
and old-style gyratory spindle crushers, this 
being followed by some screening, recrushing, 
jigging, and tabling. In Cornwall the finer 
fractions then went to buddles and round 
frames. 

There is no particularly precise cut-off line 
in our industry. Old methods persist long 
after the newer processes have proved more 
efficient. This is inherent in the nature of 

' Reader in Mineral Dressing, Royal School of 
Mines. 
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mineral dressing, in which a mill is designed 
to work on a specific ore-body and to last out 
the life of that deposit. When a new method 
comes along it is quite possible that higher 
efficiency can be obtained by a radical 
re-equipment of the plant, but by that time 
the end of the mine is often in calculable sight 
and capital investment required for a major 
change is not usually justifiable. Even to-day 
an important amount of ore is crushed by 
California stamps, although it is unlikely that 
any manufacturer has made any new ones 
for quite a while. 

In the broadest terms it is interesting to 
compare the condition of mineral dressing at 
the turn of the century with its current 
methods and status. The present survey 
starts, therefore, with consideration of what 
was a suitable ore deposit at that time and 
what is economically feasible for treatment 
to-day. The important requirements for the 
old ore-dressing plant were concerned with its 
ability to liberate the valuable mineral or 
minerals at a sufficiently coarse mesh to 
maintain a strong difference in specific 
gravity from those of the associated minerals, 
including the gangue. The important overall 
requirement was that the extraction should 
be profitable despite high loss in the fractions 
which could not be treated efficiently by the 
gravity processes then in use. Deposits, 
therefore, tended to be much richer than any 
we now mine and the ore was usually far 
more coarsely crystallized. 

To-day exploitation is content with low- 
grade ores and finely-disseminated values 
which can only be liberated at sizes from a few 
hundred microns to a few microns. The most 
important thing is that the deposit should be 
amenable to mechanized attack at a high 
rate of extraction. Provided there is plenty 
of water and locally available power the 
mineral-dressing processes can practically 
always handle the problem presented by low- 
grade ores with finely-disseminated values. 
7 
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Because liberation grinding has been brought 
under far closer control the material finally 
sent to treatment is responsive to delicate 
separating forces hardly dreamed of in 
the old days. Anyone familiar with the 
layout of the original Bessemer Laboratory in 
the Royal School of Mines should readily 
recall the status of the trainee and the quality 
of ore testing of that day. Comparison with 
the modern requirement shows how far 
improvement has gone. 

The 1910 arrangement of the Bessemer 
Laboratory was outstanding in its day. It 
included what was probably the first pilot 
plant attempted on any important scale for 
ore testing. From a row of bins each capable 
of carrying ten tons or so of mineral the 
ore was trammed to a hoist and thence to a 
Blake crusher. This delivered via conveyor 
belt to screens, trommels, and _ various 
secondary crushers. These included coarse 
and fine rolls, a small jaw-crusher, a Hun- 
tington mill, and two sets of stamps. There 
was also an old-fashioned gyratory crusher. 
Connexions were made by bucket elevators 
between the various sections. Some idea of 
the accuracy with which investigations could 
be made in those days can be gained when 
it is stated that on stripping down the bucket 
elevators during the recent modernization of 
those laboratories several tons of mineral in 
various stages of concentration (and chemical 
disintegration) were found in the boot of 
each elevator. Other debris included a 
cleaning broom, utensils, rags, and the 
detritus of 30 or so years of student activity. 

It is a far cry from the tests on large 
tonnages made in this way under such 
conditions to the present standard treatment 
in the Bessemer, as in many laboratories. 
Now it is customary to deal in the first 
place with a few hundred grams. only of very 
carefully reduced fresh mineral. This is 
treated in small lots of a few grams. apiece 
during preliminary tests during which at all 
times the ore is protected from adulteration, 
both as regards any stray mineral from other 
sources and as regards loss of freshness of the 
natural breaking surface of each particle. 
From the various continuous and_ hand- 
operated distributing and transport devices 
in the 1910 Bessemer lab. the ore went to a 
series of Harz jigs. Overflows could be sent 
to the stamps or the Huntington mill, or 
they could be dried and given further 
crushing in the rolls. At any required time 
products were run through hydraulic classi- 
fiers and distributed over a row of full-sized 
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shaking tables which included the James, the 
Deister, the Fraser and Chalmers (Oliver) 
table, and the Frue vanner. Amalgamation 
was performed on standard apron plates 
worked in conjunction with stamp-batteries. 
It could also be applied to the effluent from 
the Huntington mill. Flotation was re- 
presented by an original M.S. laboratory 
testing cell, in which an electrically-driven 
impeller stirred the pulp, and by the de- 
cantation cell, a type in which the whole top 
of the cell was slid to remove the froth from 
the pulp column. There were two low- 
power microscopes, a range of gold pans, a 
Callow and a Bunker Hill screen, and an 
Oliver Wetherill continuous dry electro- 
magnet. In due course was added the Ullrich 
wet magnet machine, which did yeoman ser- 
vice during the 1914-1918 War in pioneering 
this country’s use of wet magnets to extract 
tungsten for military use. 

Thereafter settling ponds at the lower end 
of the laboratory dealt with overflows with 
the aid of a Frenier pump which usually 
managed to deliver the effluent water to the 
local sewage system. 

There was, in addition, a full-scale cyanide 
plant, which included agitators worked 
through pulp pumps, a pachuca tank, and 
a Dehne filter-press. A ceramic-lined ball-mill 
was in closed circuit with one of the original 
Dorr rake classifiers via an erratic set of 
plunger pumps. 

Although for 1910-1915 this equipment was 
up to date the capacities of the machines were 
not matched, so steady treatment was not 
possible. With all its defects the old Bessemer 
plant provided a grand training ground for 
mineral dressing as practised in the early 
decades of this century and any mining or 
metallurgical student who went through the 
course there found himself on familiar ground 
when he took up his first post in the field. 
True, when the rolls were in use one set them 
going, turned on the feed, and then stayed 
out of the crushing room until the crushing 
was completed. The dust that arose rivalled 
any desert sand storm. Remote control was 
worked by a variety of ingenious and not 
hopelessly inaccurate methods. To-day in 
the same crushing room all dust is trapped in 
carefully-engineered dust systems, wetted 
down, and either brought into account or 
disposed of if unimportant. Each process is 
designed to be run unit style or in series and 
every machine is so set as to be easily cleaned. 
All parts of the various circuits (which can 
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be put into continuous pilot operation) are in 
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Group in the Old Bessemer Laboratory, Royal School of Mines.! 


balance so that once an operation is started 
it can fairly quickly be brought to a steady 
operating normal. 

This brief comparison between the test 
laboratory of the past and the relatively 
clean one of to-day in which various research 
sections are kept under close control for 
temperature and purity of air shows how far 
mineral dressing has moved over the years. 
Microscopy, electrolytic treatment, X-ray 
and high-tension equipment, and a host of 
delicate instruments are always in use. Even 
where such equipment existed 50 years ago 
it was not thought of in connexion with 
mineral dressing. 


Crushing and Grinding 


At the beginning of the period under 
review the Blake type of crusher was pre- 
eminent in the field. Other primary crushing 
work was done by gyratories which at that 
time were supported from beneath. One 
result of this mode of construction was that 
the whole thrust of the breaking rock was 
taken compressively by the gearing below 
and this was unfavourable to the construction 
of large machines. Hand sorting was still 
important and the main means of by-passing 
was by the use of grizzlies. Secondary 


crushing was also done by gyratories and 
some use was made of the Dodge crusher. 
This has now practically disappeared from 
commercial use. The disc crusher, a horizontal 
arrangement of two saucer-shaped plates, 
was in moderate use. It was the forerunner 
of devices which culminated in the modern 
Symons cone-crusher. Rolls were important 
dry crushers and were run in series with a 
low rate of reduction of the order of 2 to 1 
from roll to roll with some by-passing by use 
of the comparatively low-capacity screens of 
that time. By-passing other than by grizzlies 
was uncommon in the earlier flow-sheets. 

The importance of rolls is indicated by 
the space given to them in Henry Louis’s 
book The Dressing of Minerals, 1909.2 High- 
speed, medium-speed, Cornish, fixed-bearing, 
spring-rolls, and toothed-rolls were among 
the types available. Fine crushing was 
done to considerable extent by stamps which 
included the Cornish stamp. This had a 
rectangular head and stem and was placed 
in a group of four in its battery box. The 
overall weight of a stamp was usually between 

1 From the Register of Associates and Old 
Students, 1920. 

2 London : Edward Arnold (Publishers), Ltd., by 


whose kind permission several figures are reproduced 
here. 
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6 cwt. and 7 cwt. and it required about one 
indicated horse-power, crushing some 10 to 
15 cwt. of rock per 24-hour day, at 60 drops 
per minute. The Californian stamp marked 
a great advance on this and the German 
stamp, in that head, stem, and tappet were 
circular and were lifted by an offset cam 
which caused the stamp to spin during its 
fall and thus have more uniform wear. These 
stamps were set five in a box with a single 
die under each stamp. 

A variety of direct-acting stamps, actuated 
by pneumatic arrangements or by crank 
mechanisms, was developed from this original 
Californian idea. There was also the Nissen 
stamp, with its individual mortar box and 
peripheral screen discharge. For still finer 
grinding the Huntington mill, the Griffin, 
various horizontal pans, and the original 
ball-mills of the Krupp screen-faced type 
were in use. Others included the Ferraris, 
Grondal mill, and the pebble or tube-mills 
developed from the original Cornish pul- 
verizers. Curiously the original squirrel-cage 
type of mill (then called Carr’s disintegrator) 
was in use by 1909 although developments of 
this principle were still under active con- 





Pneumatic Stamps in a Cornish Mill. 
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sideration up to 1939. The Hardinge mill 
with its two conical shells separated by a 
drum was in its experimental stage (A.I.M.E. 
Trans., 1908, p. 581). The arrastre and 
Chilean mill were well established for 
amalgamation of gold. 

Sizing 

Sizing in connexion with comminution had 
(Text Book of Ore Dressing, RICHARDS, R. H., 
1909, McGraw Hill), the following purposes : 
(1) Sizing in the hand picking region ; 
(2) sizing for graded crushing; (3) sizing 
for coarse treatment, and (4) sizing for 
fine treatment. Perforated screens were 
in considerable use with either round or 
slotted apertures. They were specified in 
accordance with the number of round holes 
per square inch and their “ needle ’’ number. 
They were made by punching and were sold 
either with resulting conical burr left on or 
ground off to form a plane screen. Laboratory 
screens down to 120 mesh were available, but 
the sizes varied considerably according to the 
thickness of the wire used. The I.M.M. was 
actively considering standardization of the 
screen meshes. Its deliberations resulted in 
the use of square meshes of woven wire in 
screens in which the width of aperture equals 
the diameter of the wires. These are the 
standard use in many countries to-day. 
They were, of course, constructed purely for 
laboratory use. Fixed screens consisted of 
grizzlies and moving screens were of various 
types. In the Briart screen the bars 
were fixed and moving alternately. Other 
forms were hung and reciprocated by means 
of eccentrics. The bumping screen was so 
arranged that it was lifted by a cam and 
allowed to swing back on to a massive wooden 
block or bumper. 

A close forerunner of modern principles 
was the Klein screen made by the Humboldt 
Engineering Company. This was carried on a 
swinging frame with link suspension and 
reciprocated by a crank shaft which moved 
the load horizontally, the forward throw 
being relatively fast. The Laue screen and 
several others took the principle further and 
more simply. Gyrating screens included a 
type with a vibro motor (the Beaumont) and 
the Coxe gyrating screen. 

For finer sizes the most important of these 
machines were trommels, which are still in 
considerable use to-day in quarry work. 
These were cylindrical and set with a 
downward inclination, or were horizontally 
mounted and made with a conical cross 
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section. Flat-sided trommels were also in 
use. Compound trommels with one screen 
inside another, or a series in which the mesh 
varied from the finest at entry end to the 
coarsest below, also had some use. Stamp- 
batteries were provided with nearly vertical 
screens in front of the mortar box through 
which the pulp could splash. Fine screening 
was used in Europe to a limit of holes of 
between 1 mm. and 1-5 mm. diameter and 
in America to between 2 mm. and 3 mm. 


Classification 

Below these sizes classification took over. 
Hydraulic classifiers (spitzlutten) of various 
forms were used for sorting feeds to fine jigs 
and all ranges of table and desliming 
classifiers (spitzkasten) for treating slimes. 
Although classification was very much of an 
art considerable craft skill had been de- 
veloped. Once gravity concentration had 
failed there was no fully satisfactory follow-up 
treatment. 


Development of the Modern Methods 


Since those days some of the older tools 
have disappeared, but some are still either 
firmly established or have valuable secondary 
use. The trend has been increasingly toward 
finer grinding and more precision of either 
screening or classification. The rake classifier 
has been developed by the Dorr Company 
and followed by the Dorr thickener. This 
substitution of efficient free-falling settlement 
by classification for the less efficient cones 
hitherto used, in which no hydraulic water was 


Section 
Through 


an Arrastre 


(after Louis). 





employed, was a big step forward. By-passing 
has gone hand in hand with improved 
techniques of classification and sizing so that 
material could now be released from closed 
circuit as soon as it satisfied the required size 
criterion. Gyratory crushers came into their 
own when it was found possible to suspend 
the crushing cone and thus relieve a great 
deal of strain on the driving mechanism. 
Improved forms of the original Blake crusher 
are, of course, standard practice in practically 
all mills to-day. Most of them follow closely 
the original design, although there are 
important detail improvements in mechanism 
drive, design, and siting of toggles, and release 
of strain without damage to the crusher when 
tramp iron enters. Stamps have practically 
disappeared but rolls are still used in a num- 
ber of plants. Rod-mills have taken over from 
the stamps. Ball-mills with high, medium, 
or low discharge, together with the now 
widely-employed Hardinge mill, do most of 
the primary and secondary wet grinding. 
A comparative new-comer is the Aerofall mill 
which has been developed from the original 
squirrel-cage idea and which has now been 
made standard in a number of plants. It is 
possible that the threshold of important 
revisions in grinding practice has been 
reached if its present promise is sustained. 
In the secondary dry-crushing field such 
machines as the Symons cone and Newhouse 
have taken over. Small limited machines 
with inadequate means for discharging 
sufficiently ground material have virtually 
disappeared from the scene. Belt-conveyors 
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Hand-Jigging 
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(after Louis). 


are to-day used in place of some of the old 
methods of transporting material. Guard 
magnets and weak links are among the 
protective devices. Automatic monitoring 
of circuits includes closed-circuit television. 
Tied up with the old methods of treatment 
were stage concentration by gravity devices 
and various stages of crushing and grinding. 
In its place with the modern low-grade ore 
stage rejection of gangue is sometimes 
practised. This usually operates in closed 
circuit, the enriched product either returning 
for further liberation or going forward to the 
next stage. 

Staged liberation on these lines has played 
an important part in the development of 
precision methods in present-day milling. 
Not only has it led to considerable cheapening 
of comminution but also, by presenting the 
particles at a more favourable mesh for 
treatment by a designated process, the 
efficiency of recovery has been stepped up. 
From appliances such as the Richard's, 
Calumet, Colorado, and Spitzlutten of 1909 
to refinements such as those in the multi- 
spigot Stokes classifier of to-day is a long 
stride forward. It took many years to win 
wide understanding of the importance of 
these principles and during those years 
gravity concentration as the prime process 
was being succeeded everywhere by the 
froth flotation. In the past 15 years or so 
classification by free settling and hydraulic 
methods has in turn lost ground to the use 
of the hydrocyclone, which is displacing it 
in many fields where until recently the rake 
and spiral reigned supreme. 


Gravity Processes 
The importance of gravity processes is 
clearly brought out by study of text-books 











of the 1909 period. The edition of Louis’s 
admirable work! published in that year, 
which contains some 540 pages, gives the 
first 230 pages to the general considerations of 
sizing, sorting, washing, comminution, and 
principles of separation by specific gravity. 
Gravitational processes carry on to p. 385, 
where magnetic separation takes over to 
p- 442, and flotation (here called separation 
by differential surface tension) has seven 
pages. The balance of the book is taken up 
by secondary processes and notes on mill 
construction. Louis makes a rough classi- 
fication of wet dressing processes on these 
lines. :— 

(a) Processes that submit minerals to the 
action of water currents vertically and in 
one direction. These include spitzkasten and 
spitzlutten, syphon washers, and Robinson 
washers. 

(o) Water currents in the main vertical and 
alternately in opposite directions ; these are 
jigs. 

(c) Water currents in the main _hori- 
zontal—t.e., (1) buddles, tyes, sluices, and 
(2) trough washers. 

(d) Water currents in thin sheets—.e., 
frames, tables, blanket strakes, etc. 

(e) Water in thin sheets aided by external 
impulses—shaking tables and vanners. 

Heavy-liquid separation was in tentative 
use but it made no great impact. Dredging 
for gold had been quite successful in western 
America and the method was in a few years 
to be extended to tin. 

The first tin dredges of which the author has 
any note were those used before World War I 
by Tongkah Harbour Tin Dredging Co., N.L., 
in the Siamese port of Puket. The first dredge 
had been towed from America and was set to 


1 op. cit. 
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work with its guarding gold screens still 
locked above the sluices. The modern dredge 
relies almost from the start mainly on jigging, 
rather than sluices. 

There are but few new gravity techniques 
which were not already either in full use or 
in the experimental stage 50 years ago. 
The Buckman table is the natural successor 
to the old Cornish ragging frame. Although 
it has the merit of greater compactness, it 
cannot compare with the old machine for 
cheapness of construction and use. The 
original Baum jig was used in the 1900's 
for coal and has been considerably improved 
and developed and so have the older Harz 
jigs, which are largely replaced by such 
precision instruments as the Denver, with 
its closely regulated pulsation and suction 
currents. Sluices are sometimes found with 
continuous withdrawal instead of the old 
interrupted working and occasional clean- 
up, while tables have been modified with 
regard to riffling, speed, and materials of 
construction. 

The conspicuous new-comers are the dense- 
media separation processes which to-day play 
a vital part in preconcentration of marginal 
ores. These were practically unknown to our 
forefathers, although limited use was made in 
coal cleaning of calcium chloride solutions 
and heavy organic liquids. The dense-media 
processes were originally designed to treat 
comparatively coarse coal, but have been 
continuously modified, so that to-day quite 
fine sands are successfully handled by a 
variety of systems. Perhaps the one to which 
most promise attaches at present is the 
Stripa process, which makes its own medium 
in its Swedish use on iron ores. This Stripa 





machine is capable of making excellent 
separations down to minus 30 or 40 mesh. 
For finer sizes another relative new-comer 
is the Humphrey’s spiral which can deal 
with fine sands and even finer material 
down to below 20 microns, in favourable 
cases. Here natural gravitation is re- 
inforced by a gentle centrifugal action and 
some measure of autogeneous dense-media 
separation. 

Pneumatic separation was in limited use 
in 1909 ; among other machines the Sutton 
Steele table was in use. Another type which 
had had some experimental success in 1890 
was a concentrator in which a grooved disc 
revolved at a high speed about a vertical 
axis and received closely-sized fine material 
which was thrown radially from the machine 
to distances corresponding to the mass of the 
particles involved. 


Magnetic Separation 

Magnetic separation has received more 
attention in Sweden than in Britain. Wet 
and dry machines were active in 1909 on the 
iron ores and the coarser ones have a family 
resemblance to those used to-day. The 
Blake-Morscher electrostatic separator was 
also in being. A wet drum separator was 
working in Sweden from 1899 and had a 
capacity of about 1} tons an hour ; this was 
a modified drum concentrator used at 
Herrang. Others, developed later, included 
the Heberle and the Conkling and later 
came the Ullrich wet separator, mentioned 
earlier. 

The main incentive for development of the 
modern types of belt separator has been the 
need for cleaning the magnetic material used 
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in dense-media separation. The problems of 
safe insulation in wet working have been 
mastered. For separation by dry methods of 
feebly-magnetic material the Wetherill cross- 
belt machine has been reinforced by such 
devices as separators in which discs sweep 
the surface of the continuously conveyed 
material on a conveyor-belt. 


Flotation 


In the field of flotation Elmore had been 
at work before 1900. His first patent (for 
the oil process) was issued in 1898 and was 
specifically applicable to the separation of sili- 
ceous substances from sulphides. The ore 
was pulped and stirred with oil. The oil then 
rose above the aqueous phase of the mixture 
and carried with it the metallic sulphides. 
The use of acids to improve selectivity was 
patented in 1901. 

The oils employed at that time were the 
heavy fractions left after distilling petroleum 
and the preferred acid was sulphuric. Pulp, 
acid, and oil were slowly stirred and mixed 
and then discharged into a pointed box not 
unlike a spitzkasten. Oil flowed from the 
top of this box while the aqueous part of the 
pulp went through the bottom spigot. The 
process was repeated until finally a stripped 
tailing was run to waste. Meantime the 
overflowing oily fraction was discharged into 
a large spitzkasten. Here the remainder of 
the oil was separated from residual water. 
The oil with its load of mineral was then run 
into a drum centrifugal separator filled with 
hot water. The heavy mincral passed through 
the wall of water and settled against the 
outside casing, while the light oil accumulated 
inside and overflowed at the top of the 
centrifuging arrangement. This worked 
quite well on many metallic sulphides, but 
sphalerite was usually an exception. 

Other applications of surface tension 
methods at this time were the development of 
the grease table used at Kimberley in 
diamond concentration and various attempts 
to make separation based on the adherence of 
metal sulphides to the belts of Frue vanners. 
In 1901 Potter was working at Broken Hill 
mines in New South Wales on flotation in 
which froth was produced from gas generated 
during the acidulation and heating of pulp 
containing carbonates. Delprat in 1902 
modified the process. New developments 


followed fast, connected with such names as 
Lake, Bavee, Stahan-Germer, Cattermole, 
Sulman, Pickard, and Elmore. Although the 
Sulman and Pickard process was patented in 
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1905 it was still largely in its experimental 
stage at the time of the founding of the 
MAGAZINE. Its novel principle was that the 
pulp was to be agitated with less than 1% of 
oil or oleic acid and a similar proportion of 
mineral acid in a special mixer from which 
metalliferous minerals could rise as a froth 
or scum or could be separated in a 
spitzkasten. 

At that time the Elmore vacuum process 
came to the fore and was attracting much 
interest because it was able to treat slimed 
copper ores. Bubbles of gas were generated 
in the pulp, in part by means of a vacuum 
which caused the dissolved air to rise. In 
these developments the amount of oil added 
to the pulp was being cut down from the 
original high percentage so as to render the 
process more specific. The principle under- 
lying flotation was, however, obscure. In the 
Elmore system there was a mixing tank from 
which pulp flowed to a vacuum separator. 
This was a conical vessel containing a scraper 
rotating at about 1 to 2 turns a minute. 
An air pump maintained a partial vacuum 
in the upper part of the separator and air 
bubbles were formed. These were heavily 
mineralized. They flowed as an aerated scum 
over a weiring ring to the concentrates 
collector. The earliest plant used commer- 
cially was at Dolcoath, in Cornwall, and one 
was still working in 1911 at Glaesdir, near 
Dolgelly, in Wales. 

Among the minerals listed by Richards in 
The Text Book of Ore Dressing in its 1909 
edition as amenable to flotation were molyb- 
denite, stibnite, galena, mixed lead-zinc 
sulphide, chalcocite, sphalerite, pyrite, chal- 
copyrite, bornite, graphite, tetrahedrite, ar- 
gentite, cinnabar, tellurides, and sulphur, as 
well as metallic gold, silver, and copper. 
Theory at that time was very wide of the 
mark—for example, some investigators held 
that flotation resulted from the action of acids 
on carbonate minerals in the ore. It is true 
that their reason was that the liberation of 
carbon dioxide by acid attack gave rise to the 
bubbles which formed the froth, but it was 
not realized that this provided a transporting 
agency, not a surface-differentiating cause. 
Differential wettability was also suggested 
as an explanation and the greasiness of such 
minerals as molybdenite and galena was 
advanced as the cause of their floatability. 
The Cattermole process of that time was one 
in which a pulp consisting of some 30% 
solids was agitated with about 1 lb. per ton 
of oleine and between 10 Ib. and 15 lb. of 
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Paddock 
Air Jig 


(after Louis). 








sulphuric acid at 120° F. Aeration was 
produced by entrainment during mixing. The 
Potter and Delprat processes were similar, 
save that Potter used dilute sulphuric acid 
while Delprat used sodium chloride and 
sulphuric acid mixed. The acidulated pulp 
was run into a spitzkasten and the normal 
process of classification was reversed, the 
heavy sulphides rising-to the overflow while 
the light gangue was sunk and was discharged 
at the spigot. The reason was the evolution 
of carbon dioxide, which helped the sulphides 
to form a scum. In the DeBavay process the 
gasification of the pulp was produced by 
carbon dioxide from ordinary flue gas. 


Chemical Treatment 


In chemical treatment the Rio Tinto heap 
extraction process for copper leaching was 
well established and this, together with the 
cyanidation of gold ores which was then 
coming into use, constituted the only two 
major chemical processes unless one includes 
the generation of carbon dioxide for flotation 
purposes mentioned in the preceding para- 
graph. Increasing attention to the poten- 
tialities of chemical extraction has been given 
over the years and at this time we are 
probably on the threshold of an impressive 
enlargement of the use of chemical en- 
gineering methods in milling. Pressure 
leaching has yet to establish a firm hold, but 
it already has had notable successes in spe- 
cial circumstances. The story of uranium 


extraction is well known to all modern 
milling men. 


Modern Trends 
- One general effect should be mentioned. 
This is the improved mechanization which 
has gone steadily on over the years. Modern 
machinery is of high reliability and is built of 
special alloys which can withstand the 
stresses, strains, and shocks of heavy rocks, 
also the corrosive and abrasive effects of 
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pulp handling. Belt-conveyors were in 
limited use at the beginning of the period 
covered in this review, but provide most of 
the dry transport of solids to-day. Centrifugal 
pumps were in use but were temperamental. 
To-day belts and pumps are so efficient and 
cheap that it is no longer important to take 
every advantage of gravity in designing and 
building the mill. A few plate and frame 
filters still treat working tonnages on mines 
which are nearing the end of their working 
life, but continuous drum filtration is virtually 
the only method considered by contemporary 
designers. The change from intermittent 
settling ponds and pyramid boxes of 1909 
to the continuous treatment possible in an 
ordinary thickener to-day marked a big 
advance. 

Large labour forces were used in the old 
mill, with a low degree of skill and a 
considerable atmosphere of craft mystery. 
To-day a good deal of the control work is 
automatic and a few highly-skilled and 
highly-paid shiftsmen control the treatment 
of much larger tonnages than were dreamed of 
50 years ago. For them to be able to do this it 
has been essential to improve the running of 
plants in order to have as great a steadiness 
of throughput as can be achieved. 

Mill design has improved in every way. 
Modern mills can handle up to 100,000 tons 
daily under the control of a handful of 
operators. Every such extension in the 
volume handled reduces the cost and makes 
it possible to treat still lower grades of ore. 
This tendency is obviously here to stay. 
Probably the values which we now consider 
insignificant will in another 50 years be 
excellent mining propositions. In the old days 
a good deal of the machinery was driven 
from line shafting by water wheels, or by 
direct-coupled steam engines, while animal 
traction was by no means unknown. Now the 
tendency is for each machine to have its in- 
dividual electric drive. The prime movers are 
either powered from hydro-electric systems, 
natural gas, or diesel oil. Controls are 
frequently operated by compressed air rather 
than by hand and leg work is saved by 
closed-circuit television and by remote control 
devices which register the state of affairs on 
gauges located at central observation points. 
As to ore grade, the change has been from 
small tonnages of coarsely-crystallized high- 
grade mineral which worked at a relatively 
high tailing loss and which treated only 
simple ores, over to to-day’s high tonnages 
of low-grade disseminated complex ores 


MAGAZINE 


treated with high recovery and high-grade 
concentrates. 

Some processes have been slow to develop. 
Electrostatics were known and used in 1909 
and are in considerably expanded use to-day. 
They have not yet achieved a commanding 
position in milling. Perhaps the significant 
change in name, from electrostatic separation 
to high-tension separation, may offer a clue 
as to future developments in this field. 

In 1909 there were several remarkably good 
text-books and much of our current know- 
ledge of particle dynamics was well under- 
stood by the writers of that time. With 
the advance of flotation there has been less 
need to consider gravity than differential 
surface tension. The emphasis of theoretical 
work has in consequence shifted from an 
exhaustive study of particle dynamics to the 
complementary study of surface chemistry. 
Such research papers as were produced early 
in the century dealt mainly with purely 
physical conditions in the ore minerals. The 
bulk of to-day’s writing is interested in 
chemistry, physical chemistry, and _ elec- 
tronics, together with mineral structure, as it 
affects or is affected by these things. 


Summary of Changes 

Among the major discoveries and technical 
changes over the half-century covered by this 
review a few dominant ones may be cited. 
The vicissitudes of travel and war have 
disorganized the author’s files so the dates 
he associates with these improvements are 
given with hesitation. 

Continuous thickeners and “ mechanical ”’ 
classifiers were being developed by Dorr and 
came quietly into use between 1910 and 1920, 
a period during which the ball-mill as we know 
it to-day was beginning to displace the stamp- 
battery. Taking a cue from closed-circuit dry 
grinding, ball-mill and classifier were married 
in the now standardized manner used in wet 
grinding somewhere about 1930. Use of the 
raking slope to complete return of settled 
mineral to the ball-mill took several years to 
establish itself. The great improvement made 
possible by this system, which allowed the 
controlled build-up of a high ratio of cir- 
culating load to new feed in turn gave impetus 
to the study of ball-mill shapes. To-day this 
has given us the high-, medium-, and low- 
discharge mills as aids to control of the transit 
time through the grinding zone between 
reclassifications. Shortly after the end of 
World War II a further major development 
in the closed-circuit practice emanated from 
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the Dorr laboratories. This was the adap- 
tation of the Driessen hydrocyclone, already 
used for coal treatment, to the classification 
of heavy ores. The past ten years have seen a 
considerable inroad by this type of classifier 
on fields previously served by bowl and 
hydro-classifiers. 

Another quiet revolution in practice, also 
developed in its present form in the 30’s by 
Driessen, Tromp, De Vooys, and others, is 
the use of dense-media separation. Their 
methods were developed for the cleaning of 
coal in relatively light fluids based on such 
earths as barytes and loess. At Halkyn the 
principle was successfully extended to the up- 
grading of lead-zinc ores in a galena slurry, 
and the Huntington Heberlein process uses 
this dense-media to-day in such operations as 
that at Chapman Creek, B.C. The develop- 
ment of improved wet magnets soon brought 
American Cyanamid’s alternative system 
forward, with its use of a suspension of 
ferro-silicon or magnetite as the separating 
fluid. 

The major significance of the dense-media 
processes, which to-day include a variety of 
machines and methods such as the Chance 
and Stripa systems, is that a precise and cheap 
method is now available for large-scale 
sorting of indiscriminately mined ore into 
“pay” and “unpay”’ fractions. This has 
made possible the mechanized mining of the 
huge low-grade deposits which supply such 
an important part of the present world 
demand. The interplay between dense- 
media separation and the development of 





Cyclones 
in a 


Modern Mill. 


improved blasting, shovelling, and trans- 
porting techniques would make a story in 
itself. With the readiness of the mill to 
accept more complex ore, at lower grade, and 
in larger volume, came a new challenge to 
manufacturing genius. This has transformed 
power-shovelling, mobile conveying, drilling 
and blasting, the pumping and piping of 
abrasive and corrosive pulps, and a host of 
details. Probably the past decade has seen 
more change than the whole of the previous 
40 years covered by this review, but the 
seeds of growth were all stirring into life in 
those earlier decades. 

Another major change which came into 
use some time during the war was rougher- 
cleaner-scavenger (RCS) flotation. Up to 
about 1940 the pulp went in at the top end 
of the bank of cells and froth and tailings 
then pursued their separate ways. The Denver 
cells were equipped for recirculation of 
middlings, but by and large mill men were 
disinclined to take the risk of returning a 
low-grade froth to the flotation circuit. 
With an increasing understanding of the 
underlying principles which govern flotation 
confidence has been gained and one result is 
the standard R C S treatment in the modern 
flow-sheet. He would have been a bold 
(and injudicious) man who tried tricks of that 
kind in 1910. Here again the sureness of 
modern control is due to a combination of 
factors—better grinding, good instrumen- 
tation, improved machines, highly specific 
reagents, knowledge of reaction rates, and 
other factors based on research into the 
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physics and chemistry of particulate matter 
and its surfaces. 

Mineral dressing certainly awaits its 
historian-philosopher. What a tale waits 
to be sorted out from a welter of disconnected 
papers, inspired guesses, false trails, blunders, 
and victories. One conspicuous feature of the 
early days was the value of the individual 
pioneer and the frustration he often ex- 
perienced when he was too far ahead of his 
times. One thinks of Dorr pondering over the 
problems of intermittent tailings settle- 
ment and coming up with his thickener, of 
Rakowsky seeing the possibilities of a 
magnetic medium in the D.M.S. process, of 
the man who messed about with cresyl and 
phosphoric acid at Bingham and came out 
with Aerofloats in a Fagergren cell, of 
Livingstone and Sulman, breaking through 
where Elmore just failed. 

To-day research, like most of life, is 
organized into teamwork and_ individual 
brilliance seems at times rather less likely to 
succeed than co-operative enterprise. Yet, as 
the words are written, one realizes that there 
is as much room as ever for the genius with 
new ideas. We still know far too little 
about the forces of electricity, magnetism, 
and those called into being by lattice 
distortion (to name a few). Certainly nobody 
in the writer’s position would care to draw 
a standard flow-sheet for the mill of the year 
2009. It is only necessary to consider the 
mushroom growth of the war-baby uranium 
to realize the danger of prophecy, or to 
remember that the industrial revolution now 
being wrought by automation has thus far 
barely touched mineral dressing. 


Mining at 
Record Depths 


in South Africa ' 


L. A. Waspe 


Introduction 

East Rand Proprietary Mines, Ltd., was 
incorporated in 1893, about two years after 
the introduction of the cyanide process to the 

1 By agreement a similar description of work at 
East Rand Proprietary Mines, Ltd., is being 
published, as nearly as possible simultaneously, in 
the Mining World of San Francisco. 
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Conclusion 

In concluding the brief survey it can be 
said that in its first 50 years the MAGAZINE 
has watched profound changes in the whole 
approach to mineral dressing. Our industry 
has travelled far and fast. From being an 
unimportant and secondary part of the whole 
mining operation it is to-day in a com- 
manding position in its own right and the call 
for trained engineers has by no means been 
satisfied. Most universities connected with 
the mining industry run advanced courses in 
mineral dressing and a degree in this subject 
is now offered at the Royal School of Mines, 
London. Although such great changes have 
taken place we are only at the beginning of 
what can be done where the resources of 
modern science are more fully harnessed to 
the needs of our industry. The writer's 
association with mineral dressing has been 
marked at times by a sort of indigestion. 
Hardly has one discovery been established 
before the hypothesis by which it was ex- 
plained had been overthrown and replaced 
by better ones. This somewhat breathless 
business is at last slowing down a little, 
but there is no easy relaxed position for the 
mineral-dressing engineer who wishes to keep 
abreast of developments in his chosen pro- 
fession. Study of indexes of the MAGAZINE 
over its first 50 years will show how in- 
creasingly this subject has developed from 
its original low status as an art with a 
smattering of science to a science in its own 
right linked with precise economics. Con- 
jointly these sciences form an important 
part of the study of those in charge of the 
prosperity of any mine to-day at work. 





A brief account 
of operations at 
East Rand 


Proprietary Mines, Ltd. 











Witwatersrand gold mines. That was a year 
in the initial phase of the evolution of Rand 
gold mining into an organized industry 
directly attributable to that process. As 
such it was found possible to extend 
operations profitably from the enriched 
mainly-oxidized outcrop zone ‘into the 
deeper but lower-grade sulphidic zone, to 
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South-East Shaft, E.R.P.M.; Bank and Headframe. 


plan and conduct operations on a much 
greater scale and for longer term, to finance 
such work, and attract investment to the 
industry on an expectancy of yield that had 
as many prospects of persistent consistency 
over a predictable period as the pre-cyanide 
phase had had in its hectic flushes of en- 
fevered and unbridled speculation. The new 
company represented the amalgamation of six 
outcrop mining units in the Boksburg area. 
Typical of the initial phase the amalgama- 
tion reflected far-sighted basic planning by 
Rhodes and Rudd (of the Gold Fields group) 
and Beit (of what became the Central 
Mining/Rand Mines group), their colleagues, 
and staffs. Simultaneously these pioneers 
in particular were also engaged on a similar 
programme of consolidation and amalgama- 
tion in the diamond mining and marketing 
industry at Kimberley. Both the groups 
mentioned had entered on to a joint pro- 
gramme of exploration and exploitation of 
deep-level claims extending over much of the 
East and Central Rand. To the underlying 
agreement there appeared to be an unwritten 
rider excluding excessively competitive 
dealing over or bidding for much of the 
balance. It was undoubtedly hoped thereby 





to avoid the development of uneconomic 
conditions, particularly in respect of capitali- 
zation, which might militate against the 
orderly extension and expansion of operations. 
The agreement was only terminated after 
many fruitful years. 

In 1908 the East Rand _ Proprietary 
company was re-organized; then and in 
subsequent years its mining property was 
progressively enlarged to the present dimen- 
sions of 8,785 claims—about 7} miles on 
strike and about 3} miles on dip. Recently 
the company secured a prospecting permit 
over 358 claims contiguous with the south- 
central boundary. It is in this prospect that 
the world record depth of over 11,000 ft. was 
reached in May this year—in the reef pilot 
winze ancillary to the H sub-incline shaft. 
In the light of current reef disclosures the 
company is expected to extend its property 
further in due course by taking up additional 
ground immediately east of the prospect 
area. 

In respect of its ore-bodies the mining 
property can broadly be divided into two 
sections—the western, to a point in the 
vicinity of the Driefontein shaft system, 
where operations are being advanced on the 
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South and Main reefs and where payability 
tends to become lower with depth—and 
the eastern, where operations are largely 
being advanced on the Main Reef Leader and 
Composite Reef horizons, on which average 
values are higher and the decline with depth 
relatively slight. At depth and eastwards 
from the vicinity of the quaternary F sub- 
incline shaft of the Driefontein system these 
two horizons merge into one and eastwards 
progressively exhibit the “lenticular” 
characteristics of the Main Reef Leader 
horizon of the Far East Rand Basin, beyond 
the Boksburg “ gap,’’ where it occurs as 
more or less well-defined payshoots. The 
axis of the payshoot zone in the East Rand 
Proprietary property has an approximate 
N.W.-S.E. bearing. The dip of the reef is 
30° to 35°, but in the extreme eastern 
section and apparently with depth this 
flattens. 

In the shallower levels of the mine the 
remaining payable ore is in scattered and 
isolated remnants. Accordingly the future 
profitable life of the company is becoming 
increasingly dependent on the ultra-deep 
levels (now deeper than 8,000 ft. below 
surface). Fortunately in this zone the axis of 
the payshoots would appear to be roughly 
parallel to the southern boundary. Therefore, 
while values indicate a relatively slight 
decline with depth, the tonnage of ore per 
claim is considerably higher than if the axis 
conformed more to the dip. The importance 
of this and of the ultra-deep operations is 
reflected in the estimate that in the area of 
the quaternary D to L sub-incline shafts, 
each 1,000 ft. on dip below the 8,000 ft. 
level, contains about 10,000,000 tons of ore 
(less dyke and fault loss). 


Approaching the Deep-Mine Phase 

In 1939 the  head-office consulting 
engineers and the mine management, in 
considering the further extension of opera- 
tions to deeper levels, were forced to the 
conclusion that the range of depth from 
6,000 ft. to 8,000 ft. represented a zone 
below which the mining and _ ventilation 
techniques current at that time could not be 
continued. Before that year operations had 
been conducted in two main phases. In the 
first outcrop workings, development, and 
mining proceeded by means of winzes and 
incline shafts, cut on reef, with drives on reef 
advanced directly therefrom not always at 
regular intervals. Winze and rise connex- 
ions between levels were cut at intervals, 


which also exhibited the fickle charm of 
nature’s regular irregularity. In the second 
phase of deeper workings, where a more 
orderly and organized approach was called 
for, vertical shafts were sunk and connected 
by cross-cuts with secondary sub-incline 
shafts, sunk in the foot-wall for the most part, 
at depths below the reef plane that pro- 
gressively increased both with depth and as 
the dip tended to flatten. From the sub- 
inclines reef drives were advanced at greater 
intervals on dip (200 ft. to 400 ft. approxi- 
mately) than in the first phase and inter- 
level rises (or winzes) were cut at strike- 
intervals (350 ft. to 700 ft.) increasing on 
average with depth. Then, as now, main 
haulages were formed as required and 
dictated by mining and geological neces- 
sities and features, which seem to have 
increased with depth. 

In the deeper levels of the second phase of 
mining foot-wall drives were advanced on 
strike from the tertiary sub-incline shafts 
(sunk in the foot-wall) to provide greater 
freedom and tramming and avoid congestion, 
to offset blockages through pressure bursts or 
rock falls, and to increase the ventilation 
flow and control it more effectively. Cross- 
cuts to the reef were thence driven, con- 
necting up with reef drives that formed the 
working levels, which in turn were inter- 
connected at more or less regular intervals by 
rises and/or winzes to form the stope blocks. 

This technique took operations down to 
8,000 ft. approximately below surface, except 
in one of the Hercules sections where the 
first (trial) long-wall stope was formed. 
Apart from the latter the technique in 
the first two phases resulted in the formation 
of scattered ‘“‘island’”’ and “‘cape’’ or 
“peninsula ’’ abutments or remnants of 
payable and unpayable ore, which abutments 
are particularly prone to pressure bursts. 
These not only detracted from ventilation 
but also interfered with production and 
imposed great psychological strain on under- 
ground workers. In general efficiency suf- 
fered. Furthermore, the ventilation flow 
had to be directed to a multitude of scattered 
faces. This resulted in low air velocities, 
high humidities, reduced cooling effects, and 
inordinate losses of air through leakage into 
worked-out zones. The advantages, on the 
other hand, included good grade-control and 
suitability of the technique to mining 
ground traversed by dykes and _ faults. 
However, on balance, the disadvantages for 
still deeper workings far outweighed their 
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Tri-Dimensional Projection, 50 Pump Chamber, Hercules. 


counterparts and may have threatened a 
closure, which, because of the encouraging 
persistence of values and payability, would 
certainly have been premature. 


The Ultra-Deep Section 

Two horizons are being exploited in the 
ultra-deep section of East Rand Proprietary. 
Most of the tonnage is drawn from the merged 
Main Reef Leader-Composite Reef. A small 
supplementary tonnage is mined from the 
South Reef in the western zone of the section 
in the vicinity of D and F sub-incline shafts. 

The shaft systems serving the section are 
as follows :— The Central, Vertical, and Sub- 
Vertical shafts and the South-East vertical 
and sub-vertical shafts, connected with the 
F, G, H, K, and L sub-inclines, which are 
being sunk from points about 8,000 ft. below 
surface and will ultimately have incline 
lengths of about 6,000 ft. each. In addition 
the Far East vertical and sub-vertical shafts 
are being sunk to provide access to and 
ventilation for the eastern zone of the 
section. 

The sub-inclines are situated 2,500 ft. to 
4,000 ft. apart on strike and are being sunk 
in the foot-wall about 150 ft. to 250 ft. 
normal to the reef plane, in which the winzes 





are being advanced. These winzes function 
as upcast return air-ways during sinking 
operations and are the starting points for 
long-wall stoping operations. These opera- 
tions are conducted slightly underhand. The 
long-wall block is formed by two exploratory 
levels advanced on reef from the winzes at 
intervals of about 1,600 ft. on dip, giving a 
total long-wall face of about 3,200 ft., which 
in turn is sub-divided into 10 intermediate 
faces. Reef sampling is effected along the 
two exploratory levels. The long-wall has 
resulted in a reduction of the number of 
“jsland’’ remnants and consequently of 
pressure bursts, in improved ventilation, and 
in more concentrated supervision. 

The intermediate faces, each about 320 ft. 
long, are formed by intermediate reef levels 
which are not predeveloped but are ex- 
cavated from foot-wall drives and cross-cuts 
to reef as the stope face is advanced. (The 
broken rock derived from the cutting of the 
drives and cross-cuts is built up into strike 
ribs or walls, which, while providing secondary 
support for the hanging, also function as 
ventilation barricades in confining the air 
flow to the stope faces.) The foot-wall drives, 
which are advanced from the sub-inclines, 
are so situated to avoid obstructions arising 
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from rock falls and sagging of the hanging. 
Their rate of advance is governed by the 
advance of the stope face so that the drive- 
heading is always behind the latter, that is— 
under worked-out zones to minimize pressure 
and therefore bursts. Once the cross-cuts 
from the drives to reef are made the back- 
lying intermediate reef level drives are 
abandoned. The strike intervals between the 
cross-cuts are determined by requirements, 
but is of a fairly regular order. 

Operations in the stopes are conducted in 
two phases or cycles. Drilling the blast-holes 
and firing the charges are effected during the 
day shift. Cleaning is effected in the night 
shift. Each intermediate stope face, about 
320 ft. long, is equipped with a 30-h.p. 
scraper which delivers the broken ore to the 
underlying intermediate drive. Up to 
150 one-ton cars are loaded per night shift. 
These are manually trammed through the 
foot-wall drives to the ore-pass system of the 
sub-inclines during the early stages of 
stoping when the faces are relatively near the 
system. As the tramming distances increase 
manual handling gives way to mechanized 
tramming by means of a 10-h.p. shuttle 
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rope-haulage installed and operated in each 
of the intermediate foot-wall drives. The 
ore-pass system feeds main loading boxes, 
whence the ore is hoisted through the shaft 
and main-haulage systems to surface. Two 
types of locos. are used in the main-haulages : 
145 h.p. 10-ton and 40 h.p. 8-ton units. 
Tramming in the intermediate reef drives is 
generally manual. 

The primary standard support in the stopes 
is a 32-in. hard-wood mat-pack. This is 
spaced 5 ft. on dip and strike skin-to-skin in 
lines inclined about 25° to the true dip or 
about 30° to the stope face. Timber sticks 
or props are used where necessary. The packs 
are kept as close as possible to the stope face. 
The strike walls or ribs are continuous on 
strike, kept about 30 ft. from the face, and 
are normally about 18 ft. wide on dip. The 
combined area of mats and ribs or walls is 
about 40°, of the stoped area. The ribs or 
walls are considered to have a steadying 
influence on the rate of sag particularly on the 
hanging close to the face. 

The mine has four main pumping stations 
for the handling of clear water. The two 
lower stations are equipped with settling 





Power Lines and Waste Rock Dump, South-East Shaft. 
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sumps and mud sumps in addition to clear- 
water sumps. Each lift for clear water is of 
the order of 2,500 ft. to 3,000 ft. and has a 
capacity of 180,000 gall. per hour and power 
consumption of 3,600 h.p. The mud is lifted to 
surface in three stages at the rate of about 
12,500 gal. to 15,000 gal. an hour. 


Statistics and Data on the F, G, H, K, and L Sub- 
incline Shafts : 

Sub-surface Bank.—58 Level—7,963 ft. below 
surface. 

Hoists.—1,325 h.p., with grid control and dynamic 
braking, 12 ft. diam. parallel drums and reduction 
gear so designed as to permit the motor being 
installed in front of the hoist thereby permitting a 
relatively narrow width for the engine chamber— 
namely, 37 ft. Speed: 2,100 ft. per min. 

Shafts——Projected incline length, 6,000 ft. 
approximately. Concrete lined with reinforcing 
steel arches (6 in. by 3 in.—I section) at 3-75-ft. 
centres, and 10-gauge re-inforcing wire-netting in 
roof. Sills (or sleepers): 9 in. by 9 in. pitch pine at 
5-ft. centres, carrying 80-lb. rails with a 5-ft. gauge. 
Skips: 10 ton; cages, 60 men; compartments 
2 for hoisting, 1 for service columns and for man- 
way or ladder-way which has a 1-in. wire-mesh 
brattice carried on angle-iron uprights. Inclination : 
6—5 


35°. Dimensions: Width, 18} ft. inside lining ; 
height, 94 ft. inside lining above sills or sleepers at 
arch centre, and 8 ft. 11 in. at sides inside lining. 
Ventilation: Downcast. Stations: At 300 ft. on 
incline or 150 ft. vertical intervals. The foot-wall 
drives are advanced from these stations. 


Ventilation 

When considering the ventilation system 
and technique at this property it should be 
borne in mind that in the South African gold 
mines all mining must, by legislation, be 
‘‘ wet,’ because of the high free-silica content 
of the ore and country rock, and the con- 
comitant hazard of silicosis. This ‘‘ wet” 
mining gives rise to saturated, or nearly 
saturated, air in the working places. Conse- 
quently South African mining technologists 
regard the wet-bulb temperature as_ the 
important measure of environmental con- 
ditions. Experience and research have 
indicated that as long as the air velocity is 
several hundreds feet per minute a reasonable 
work performance is possible at 92° F. wet- 
bulb temperature. 
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The foundations of the present ventilation 
system at East Rand Proprietary were laid 
about 20 years ago, when it was realized that 
ventilation control would become vitally 
important if the mine was to extend opera- 
tions to greater depth. Certain principles 
were formulated to ensure both quantitative 
and qualitative control of the ventilation. 
These included :— 

(1) Conducting the air to the working 
places by the shortest route and ensuring that 
it shall not become contaminated with 
moisture or return air. 

(2) Controlling the air both regionally and 
in the working places to ensure that the 
maximum quantity reaches the working 
areas. 

(3) Providing adequate return air-ways. 

(4) Increasing the number of officials to 
ensure adequate planning in ventilation, 
frequent inspection, and proper imple- 
mentation of the control measures. 

By the end of 1941 the principles outlined 
had been applied to workings and operations 
in the central section of the mine with a 
marked improvement in environmental condi- 
tions. In the deep levels of that period 
(6,500 ft. to 7,500 ft. below surface), the 
average wet kata readings improved from 
6 in 1941 to 7-8 in 1942 and 10-6 in 1943. 
The average air volumes at the working 
faces increased to about 22,000 cu. ft. 
per min. and the velocities to over 250 ft. 
per min. As workings were taken deeper the 
principles already summarized were even 
more intensively applied. Success in this can 
be measured in terms of the markedly’ better 
underground conditions, as compared with 
the relatively small increase of a little more 
than 500,000 cu. ft. of air per min. in the 
total volume for the mine over the past 
20 years to the present figure of 2,000,000 
cu. ft. per min. 

Supplementing the principles specifically 
applied to counteract high rock temperatures 
air cooling has been resorted to in progres- 
sively greater measure. The first cooling 
plant, a 500-ton refrigeration unit, was 
installed underground and commissioned in 
1935. The second plant was installed on 
surface, but following plants have all been 
underground installations. The present 
overall capacity of the plants is equivalent to 
3,500 tons of ice per 24 hours. This will be 
raised to 4,300 tons in the near future in a 
programme of expansion and modification 
that also involves the piping of cooling water 
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from the cooling plant on 58 Level of the 
H sub-incline shaft (about 8,000 ft. below 
surface) to heat exchangers at a distance of 
5,000 ft. down the incline. This will effect 
air cooling at points much nearer the working 
faces. Heat from the underground cooling 
plants is rejected or transferred either into 
water, which is pumped to surface, or more 
generally into the return air by means of 
cooling towers or spray chambers. 

Ventilation and air cooling consumed 
3,500 h.p. in 1941 and 12,000 h.p. in 1958. 

In the central section, where the ultra- 
deep levels are situated, working tempera- 
tures have risen since 1941; the wet-bulb 
temperature averages nearly 90°F. and 
humidity is nearly at saturation point. 
However, with 55,000 cu. ft. per min. 
flowing up each of the six long-wall stopes at 
more than 800 ft. per min. velocity, the wet 
kata readings in these are about the same as 
they were in 1941, but, whereas in 1941 
stoping was proceeding between 6,500 ft. 
and 7,500 ft. below surface, this is to-day being 
advanced between 8,000 and 9,500 ft. 

The following summary briefly and speci- 
fically refers to current practice in the G 
and H sub-incline Systems :— 

In the former a cooling plant is situated 
on 58 Level (8,000 ft.) and incorporatees on 
refrigeration unit, charged with two tons of 
Freon 11 refrigeration gas and consisting 
of a two-stage compressor, a condenser, and 
an evaporator. The latter is linked up with 
the downcast air circuit. A similar refrigera- 
tion unit will be installed in the near future 
and will be linked up with the existing down- 
cast air cooling and the cooling-tower (or 
heat-rejection) circuits. The latest available 
data shows that about 210,000 cu. ft. per 
min. of downcast air is being cooled from 
wet/dry bulb temperatures of 79-9/94-8° F. 
to 72-72° F. representing a heat extraction 
of 6,500,000 B.Th.U. per hour, or 540 tons of 
ice per 24 hours. The cooling tower is 35 ft. 
high, 20 ft. square, and has timber slats. 
Air at the rate of 92,000 cu. ft. per min. from 
the return circuit is forced through the tower 
by a fan, enters at 86-5° F. wet-bulb tempera- 
ture and is discharged at 99-5° F. The 
condenser water is pumped to the tower at 
106° F. and is discharged at 95:5° F. In the 
two G long-wall stopes, each of which 
receives about 40,000 cu. ft. per min., the 
average kata readings are 14-5, the average 
wet/dry-bulb temperatures 88-7/89-3° F., and 
the average air velocity is 896 ft. per min. 
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In the H System another plant, also on 
58 Level, provides the cooling for the down- 
cast air. This plant incorporates two refrigera- 
tion units, each consisting of a two-stage 
centrifugal compressor, a condenser, an 
evaporator with a float-type valve, and 
each circuit being charged with 1-5 tons of 
Freon 11 refrigeration gas. The cooling 
sprays—1,808 in number—operate at a 
pressure of 14 Ib. per sq. in. The condenser 
circuit water is returned to the main sumps 
and thence pumped to surface, this heat 
rejection being supplemented by a system 
connected up with sprays in the air-return 
system. This supplementary system transfers 
1,700,000 B.Th.U./hour to the air-return 
system and cools 30,000 gal. per hour of 
condenser circuit water. Operating data of 
the cooling plant is as follows: Wet/dry- 
bulb temperatures of downcast air before 
cooling —82:-5/94-6° F; after cooling—71-4/ 
71-7° F., volume of downcast air cooled, 
200,000 cu. ft. per min.; heat extracted, 
9-250,000 B.Th.U./hour or 770 ice tons per 
24 hours, ; horsepower consumed, 1,056. Each 
of the two H long-wall stopes receives about 
10,000 cu. ft. per min. of air; average kata 
readings are 12-4; average wet/dry-bulb 
temperatures are 89-4/90-3° F., and average 
air velocities 570 ft. per min. 
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Hercules ” 58 Level. 


Rock Falls, Rock Pressure, and Pressure 
Bursts 


In dealing with this problem or hazard of 
mining, particularly at great depths, one 
should, it is felt, differentiate, as is done here 
briefly, between rock falls and _ pressure 
bursts, which are not always and necessarily 
associated. The following brief review 
mentions in connexion with various types 
of excavations in rock, and especially stoped- 
out areas, stress (critical stress or fracture) 
and fractured (destressed) zones. A theory is 
that gradually or immediately the stress set 
up in the rock forming the boundary of the 
excavation is transmitted into a fractured 
zone in which the fractured rock resists 
gravity, or the tendency to return to its 
original position, owing to a combination of 
friction between the faces in close contact 
under residual compression and the inter- 
laced nature or “‘ jamming ”’ of the fractured 
planes or rock blocks. Surrounding this 
fractured zone is a stress zone where the 
rock inherently through its own bearing 
characteristics resists gravity and/or plastic 
flow towards its original position. In the 
former case the rock may fail through a 
loosening of the blocks with a widening of the 
fractures or separation of the faces (thereby 
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eliminating the retarding friction) unless 
adequately supported. In the latter case the 
stress arising from the opposing forces in the 
rock may reach the critical point at which 
the rock will burst with violence. This eruption 
could bring about falls of rock in the fractured 
zone as well. In short, pressure bursts can be 
defined as violent releases of energy, which, 
apart from rock falls in the foregoing sense, 
may be accompanied by “ spitting’’ or 
‘splintering ’’ of rock from the boundary 
face of the stress zone. In the stress zone the 
opposing forces are in equilibrium; in the 
zone of critical. stress or fracture zone, 
equilibrium is disappearing or _ has 
disappeared. 

The problem of rock pressure and pressure 
bursts has been resolved along two lines : 
One, developing and mining to a layout that 
provides maximum support, particularly in 
the area of working faces, avoiding the 
formation of dangerous remnants such as 
the ‘“island’’ type above the minimum 
limit (200 fathoms) in size, and acute-angled 
faces such as, “ peninsula,” “‘ cape ’’ peaks, 
and/or abutments, and, two, destressing 
critical or high stress zones in current 
workings. 

To provide a basis for the fundamental 
study of the problem of these bursts a 
systematic recording of their occurrence was 
initiated at East Rand Proprietary in 1938. 
This confirmed that there was a direct 
association between their incidence and the 
number of remnants being mined or left 7 
situ. Later an operational research team was 
selected to advance further investigations, 
jointly with scientists of the Council for 
Scientific and Industrial Research. These 
investigations showed that underhand long- 
wall stoping was more beneficial than the 
overhand method, mainly because of the 
peaks and abutments attendant on the latter. 
The former usually gives rise to the formation 
of the safer obtuse or “‘ continent ’’ abutment 
on which the occurrence of dangerous peaks 
is at a minimum. The overhand method 
usually results in the formation of mainly 
acute peaks, which are prone to bursts 
particularly along the flanks. 

In long-wall work the stope faces can be 
advanced more or less in line from level to 
level, with this line at East Rand Proprietary 
inclined slightly (about 5°) to the true dip, 
to facilitate seepage towards the face and 
reduce loss of fines in sweeping and washing. 
Short-wall, scattered, or selective stoping 
usually results in a staggered line from level 


to level, with, more often than not, a marked 
lag or lead between faces. Bursts were shown 
to be associated closely with a pronounced 
lag or lead. Acute peaks were found to be 
more subject to bursts than obtuse. The 
investigations suggested that the smaller 
remnants and the tips of peaks had been 
auto-destressed—that is, the critical or high 
stress zone had been transmuted without 
violent release of energy (in the form of 
bursts) through the fracture to the fractured 
zone and/or had probably been transferred to 
another point. 

Faults and dykes, the investigations 
showed, were associated with a relatively 
high incidence of bursts. This is one reason 
why mining policy at this property is 
directed to mining out dykes wherever 
expedient. 

The direct influence of blasting on the 
actual incidence of bursts seems to remain 
somewhat obscure. It may be of influence to 
the extent of disturbing the equilibrium or 
balance of forces in the stress or critical stress 
zones. The head-office and mine opinion 
appears to be that in destressing a zone 
blasting transfers the points of high or 
critical stress and acts as a trigger for a burst 
in so far as it influences its timing. That it 
facilitates transmutation from the stress and 
through the fracture zone without violence 
into a fractured or destressed zone is 
indicated in that blast-holes are sometimes 
difficult to charge because of fractured rock. 
Destressing Operations 

Tests have shown that the zone of 
maximum stress in the rock around the 
stopes lies about 10-15 ft. ahead of the face. 
In order to destress this zone and move it 
further ahead destressing holes are drilled 
into the face, 10 ft. long and about 5 ft. apart 
in a plane beginning about 12 in. above the 
foot-wall and dipping about 8° from the 
normal to the face into the foot-wall. The 
inclination takes the last 2 ft. of the hole into 
the foot-wall rock. The positions on the face 
and the holes themselves are marked with 
red paint to facilitate location and checking 
the rate of the face advance between succes- 
sive destressing blasts. The holes are 
charged to 50% of the volume with 60% 
gelignite (8 in. by 1} in. diameter cartridges) 
and filling is completed to 100% with sand 
tamping. In general the destressing round is 
drilled and blasted as required according to 
the rate of face advance, presently about 
once every 12-13 normal drilling shifts. No 
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other drilling is conducted in the shift when 
the destressing holes are drilled. 

Records show that over the twelve months 
prior to destressing 2-21 and 0-19 total 
bursts and 0-88 and 0-073 severe bursts 
occurred respectively in two working areas. 
Over a similar period following the start of 
destressing the incidence was _ reduced 
respectively to 1-42 and 0-125 total bursts 
and 0-46 and 0-032 severe bursts all per 1,000 
fathoms mined. Over the corresponding 
periods 87-6 fathoms per month per stope 
were mined before destressing was initiated 
and 91 fathoms after the start of destressing, 
an improvement of 3-88%. 


Conclusion 

The following general principles of layout 
and technique have been adopted as standard 
practice in the ultra-deep levels of East 
Rand Proprietary :— 

Long-wall underhand stoping, with the line of 
face inclined at about 5° to the true dip. 

A general advance in line of the faces for greatest 
security. If lags or leads are formed the resulting 
‘peaks ’’’ and abutments should be obtuse rather 
than acute. 

Connexions on dip between levels should be at a 
minimum—a principle based on the finding that 
rises in close proximity to an advancing face 
promote bursts. 

Sampling of reef to be effected in the winzes and 
or reef-drives. 

Destressing to be effected ahead of the stope 
faces. 

Special care and precaution to be taken in mining 
dykes and through faults. 

Operations to be so conducted as to form the 
maximum number of “continent’’ abutments 
(those in which the solid rock behind the exposed 
boundary is of relatively great or practically 
infinite extent). 

Foot-wall excavations—such as, incline shafts, 
haulages, and chambers—should be below stoped out 
areas, irrespective of depth in the foot-wall. 

Owing to the difficulty of keeping reef drives open 
indefinitely foot-wall drives under the stoped-out 
areas and not ahead of the face are generally 
necessary. 


Such briefly is the layout and technique 
evolved to overcome the formidable problems 
of high rock temperatures (123° F. at the 
depth of 11,000 ft. below surface reached 
early in 1958 in the H winze) and of pressure 
bursts. The evolution of the layout and 
technique represents study and_ work 
patiently and often dangerously conducted 
over a span of about 20 years. 

The advantages of the layout and tech- 
nique are listed as follows :— 


A general reduction in the incidence and severity 
of pressure bursts. 


In 1941, prior to the adoption of 
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Table 1 


Sinking and equipping of incline shafts 9 
Breaking—Stoping and reclaiming 5 4 
Breaking—Development 1 0 
Support of workings : 3 3 
Lashing (mucking) and tramming ; 8 5 
Winding and shaft maintenance ie 
Pumping and baling } ‘ : 2 6 
Ventilation and air-cooling : : ~ 
Other charges* ‘ . : , 19 3 
*Includes supervision—2s. 8d. ; reduction 
plant—7s. I1ld.; surveying, sampling, water 
service, administration, pneumoconiosis, etc. 


long-wall stoping, the incidence was 35; 14 were 
recorded in 1943 and since then the number has been 
negligible. 

Ventilation has improved by being concentrated 
in the 30 ft. wide working area behind the face, with 
air loss or leakage into worked out zones eliminated. 

Supervision is rendered more effective by being 
confined to a relatively small aggregate area, 
extending mainly on dip, which makes for quicker 
coverage by mine officials, including samplers, 
surveyors, and study personnel. 

Greater recovery of ore, particularly fines ; 
concentrated sweeping in the confined area, about 
30 ft. wide from the face. 

The avoidance of dangerous remnants, which, 
prone to bursts, could disrupt travelling, and 
air-ways. 


The disadvantages are listed as follows :— 

Limitations on grade control and_ selective 
mining, the only scope for controlling grade lying 
in varying the rates of advance of the different long- 
wall faces. 

Limitation on application to zones of relatively 
high average payabilitv and/or economic average 
values. 

Extensive dyke and/or faulted areas may make 
the system impracticable. 

Generally the average grade mined will be lower 
than that possible with selective or scattered 
stoping. 


General 
East Rand Proprietary Mines, which milled 


2,669,000 tons in 1958, is drawing more than 
40% of the mill tonnage from the long-wall 


Table 2 
Per ton 
milled. 
a. 2. 
Sinking and equipping of incline shafts 7 


Breaking—Stoping and reclaiming 
Development 

Support of workings 

Lashing (mucking) and tramming 
W inding and shaft maintenance 


wamw—u 
vm 


Pumping and baling 5 
Ventilation and air cooling 2 5 


Other charges* ; . : ; 19 0O 

*Includes supervision, reduction plant—S8s., 
surveying, sampling, water service, administration, 
pneumoconiosis, etc. 
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stopes of the ultra-deep section—a proportion 
which is expected to rise to 60° by 1961 
and 70% by 1966. 

Stoping is presently in progress at depths of 
9,427 ft. below surface at the bottom of 
68 Level. The winzes ancillary to the sub- 
inclines have been advanced to the fol- 
lowing depths: D winze, 8,856 ft.; F, 
9017 it.: G. 10:650 ft.: H, 11,003 
K, 9,476, and L, 9,479—all below surface. 
The sub-inclines themselves have been ad- 
vanced to depths, according to the last 
surveys, of: D, 8,940 ft.; F, 9,795 ft.; 
G, 9,829 ft.; H, 10,095 ft.; K, 9,572 ft., 
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and L, 8,745 ft. below surface. The head 
office and management are confident that, 
if an economic grade and payability persists, 
operations can be taken down to 12,000 ft. 
below surface and possibly below that 
great depth. 

Costs for 1957 and 1958 are set out in 
Tables 1 and 2. 

Acknowledgment.—The writer records his 
thanks to Rand Mines, Ltd., and East Rand 
Proprietary Mines, Ltd., for providing the 
facilities that made the publication of this 
article possible. 





A Manganese 
Occurrence in 


Wigtownshire 


A. Paterson-Nisbet 


Introduction 

In 1946 the author, a civil engineer who 
had had experience in the oilfields of Persia, 
noticed on the escarpment of land bordering 
Luce Bay, about midway between Glenluce 
and Port William, in Wigtownshire, what he 
thought at first were seepages of oil in the 
neighbourhood of a raised beach. However, 
following the analysis of samples, he found 
that the material was black manganese ore. 





Luce Valley, 


Glenluce 





A deposit discovered 
at the base of a 
raised beach is 


briefly described 











On further investigation a stratum of the 
mineral was found to extend for a considerable 
distance along the base of the raised beach, at 
several points on the sea-shore, where it is 
concretionary, and along the sides of a 
stream on the landward side of the escarp- 
ment. 

With the idea of testing the potentialities of 
the deposit, contact was made with the 
Scottish Council (Development and Industry) 
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The Raised 
Beach, 
Luce Bay. 





and thereafter with the landowner and 
several parties of repute. None of those 
contacted were prepared to embark on test 
operations, although all were extremely 
interested in the discovery of such a deposit. 
In the end, in spite of further efforts until 
1949, no progress was made. 

In August, 1956, the Dumfries and 
Galloway Development Association was 
approached, but again endeavours proved 
fruitless. However, in December, 1956, a 
letter from the author in the Glasgow Herald, 
confirming the contents of a leading article 
in that newspaper criticising the neglect 
displayed in failing to exploit the hidden 
wealth of minerals known to exist in Scotland, 
led to some action, a firm in London entering 
into negotiation with the landowners con- 
cerned for the survey of the site and the 
ultimate proposed set-up of plant for the 
recovery of the ore. 

The author believes that this deposit of 
manganese ore is unique in Britain, as it has 
been identified as a sedimentary deposit, 
precipitated from solution on to the sea-bed 


by the sea-weed “‘ Fucus serratus.’ When 
by crustal movements such deposits are 
raised above sea-level they become consider- 
ably enriched, either by mechanical 
concentration, or by solution and redisposi- 
tion of the manganese minerals. Assuming 
that such is the origin of this deposit it might 
well be almost impossible to estimate the 
extent of the area containing the ore or the 
reserves available. Positive test methods over 
the area comprising the 25-ft. and 50-ft. 
beaches would be required and, following a 
non-committal report, the interested party felt 
unable to proceed further with the project. 

The deposit, where it is visually apparent, 
has an overlay consisting of an aggregate of 
beach stones and sand, which forms the 
25-ft. raised beach. This rises further inland 
to form the 50-ft. beach of similar formation. 
Operations to extract the ore would have to 
be carried out by open-cast methods and 
owing to the formation of the overburden 
test cores by drilling would be difficult to 
obtain. An alternative method of test is 
practicable, it is suggested, by cylinder 
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sinking at selected points over the 25-ft. 
beach area. Suitable cylinders of a minimum 
diameter of 8 ft. could be employed. In 4-ft. 
lengths these could be sunk in sequence, one 
above the other, as the materials inside 
are excavated. Six of these lengths should 
suffice to penetrate to the depth required for 
each test. 
Origin of the Deposit 

A sample of a pound or so in weight scraped 
from the pebbles assayed as _ follows: 
Moisture, 57-07% ; MnO, on original, 26-58% 
and MnO, on the dry, 61-90%. 

Conditions prevailing on the site of the 
occurrence in pre-historic periods suggest 
that fucus serratus—the active agent of 
deposition, a seaweed whose habitat of 
growth lies in deep water—is found under 
suitable conditions to cover the sea-bed in 
vast masses over considerable areas. During 
the period of maximum elevation of the 
land masses in Europe land bridges were 
created where the sea formerly existed and 
during this period Great Britain and Ireland 
were part of a western land mass. In the 
(lengthy) process of elevation of such masses 


Manganese Bed 
Outcropping in 
Stream Bed, 
Luce Bay. 


certain areas, formerly lying deep under sea, 


- were transformed into land-locked inland 


basins and such a basin once existed between 
England and Ireland. This land-locked 
water area extended along the full length of 
the former east coast of Ireland, northward to 
the Mull of Kintyre in Scotland. 

If conditions of this nature prevailed 
immediately before that time and the area 
was covered with the seaweed then this 
trapped living growth was buried during the 
subsequent upheavals of the land mass. 
So it has remained throughout many periods 
of upheaval, until at the present time it has 
been found transformed into a manganese-ore 
deposit. 

It is suggested that the present occurrence 
along the base of the 25-ft. beach escarpment, 
and on each side of the stream adjacent, 
should extend inland below the 25-ft. raised 
beach and its super-imposed 50-ft. counter- 
part. It may be of some significance that the 
beds comprising the beach lie at the same 
angle as that of the rocks along this coast 
line—t.e., their beds almost perpendicular— 
suggesting that they were affected by 
similar movement. 
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New Process 
for 
Oil Shale 


J. A. Edwards 


The Denver Research Institute, at the 
University of Denver, recently announced 
that a process has been developed whereby 
America’s vast oil-shale deposits can now be 
made to yield liquid fuel at costs competitive 
with those for domestic petroleum. The 
Institute has conducted two years of research 
and development work on the process for 
the Oil Shale Corporation, of Carson City, 
Nevada, owner of the process and patents. 
In its studies the Institute operated a 24- 
ton-a-day pilot plant for some nine months. 

Shale for the project was mined from the 
deposits situated in north-western Colorado. 
These deposits have been estimated by the 
United States Geological Survey to contain 
some 1-5 trillion! barrels of shale oil—that 
is, 50 times as much as the nation’s proved 
reserves of crude and more than seven times 
as much oil as is known to exist in the world. 
Other large deposits of oil shale are located 
in Wyoming and Utah and oil shale has been 
found in at least half of the other states, 
including Alaska. 

The Oil Shale Corporation’s process 
involves a method for retorting the shale to 
obtain shale oil and on the basis of the pilot- 
plant operation conducted the Institute has 
determined that such retorting costs are as 
much as 50% lower than those disclosed for 
any other process to date. 

The process retorting involved, originally 


_ known as the “ Aspeco”’ process, is covered 


by issued patents and patent applications of 
the Oil Shale Corporation and it is this 
process which is now under development by 
the Research Institute under contract. The 
heart of the process is a horizontal rotating 
kiln in which heat carriers (thermospheres) 
composed of heated metal or refractory balls 
are brought into direct contact with the 
crushed oil shale. Through this solid-to-solid 
contact the shale is heated to a pyrolyzing 
temperature of approximately 1,000° F. in 
the absence of air. The heat converts most 
1 U.S. measure. 
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A brief account 


of recent work 


in the United States 











of the kerogen in the shale to shale-oil vapours 
and retort gases. In this process of decom- 
position, about two-thirds of the organic 
matter in the rock is converted to liquid 
shale oil, 10° appears as gas, and the 
remainder appears as solid carbonaceous 
coke on the spent shale. The shale-oil vapours 
and the gases are withdrawn from the kiln 
for further treatment, while the residual 
shale coke and the cooled balls are dis- 
charged from the kiln and separated on a 
screen. 

The shale coke contains about 3%, organic 
carbon and when burned it will produce some 
922,000 B.Th.U. per ton (equivalent to 
802,000 B.Th.U. per ton of shale feed) which 
is used to reheat the thermospheres. The 
coke is fed into a fluidized bed and burned 
with air, the resulting hot flue gases being 
passed to a ball-heating “ tower ’’, into which 
are also fed the cooled balls from the retort. 
Thus the balls are reheated to retorting 
temperature and can be returned to the 
rotating kiln for pyrolyzing more raw shale. 
The spent shale ash is discarded, but efforts 
are being made to find uses for it. 

Burning the shale coke produces more than 
enough heat to raise the thermospheres to 
the required temperature for pyrolyzing the 
shale and such excess heat can be converted 
into cheap power, a portion of which is 
required for the retorting. The rest is avail- 
able for shale mining and crushing and as 
excess for sale. 

The retort gases contain a substantial 
quantity of light petroleum gases (L.P.G.) ; 
these are commercially saleable and can be 
removed by compressing and- cooling the 
retort gases. The denuded retort gas is still 
of high calorific value ; it can either be sent 
to a pipeline for sale (after removal of 
hydrogen sulphide and carbon dioxide) or 
burned and converted into additional power. 

As previously stated, the Institute’s studies 
were conducted over a two-year period and 
included operation of a 24-ton-a-day pilot 
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plant. In the course of the next few months 
this pilot plant is to be redesigned on the 
basis of past operating experience to improve 
certain mechanical features further and to 
ensure continuous operation. However, re- 
search and development work already com- 
pleted indicate that major advantages can 
be claimed for the Corporation’s process : 

(1) Inherently higher through-put rates 
are possible in an Aspeco rotary retort, in 
comparison with conventional rotary retorts. 
This is due in part to higher heat transfer 
rates attainable through the solid-to-solid 
contact of the shale and the heated thermo- 
spheres. 

(2) More rapid pyrolysis of kerogen to 
shale oil is obtained; residence time in the 
retort is only six to ten minutes, as compared 
with 60 min. and longer in conventional 
retorts. 

(3) The Aspeco retort is able to handle 
raw shale in a wide range of sizes. Conven- 
tional retorts usually cannot handle finely- 
crushed shale, which must be screened out. 
The result is a 15°, “‘ loss’ of raw material. 

(4) Since the oil shale is retorted in the 
absence of air, there is less chemical degrada- 
tion of the shale oil obtained. 

(5) Retort gases from the process have 
a higher B.Th.U. value than those obtained 
in conventional retorts (700-1,000 against 
80-100 per cubic foot.) This is due to the 
fact that ‘“‘ Aspeco’”’ retort gases are not 
diluted with combustion gases. 

(6) It is feasible to coke the shale oil partly 
at the retort stage without reheating the 
vapours. 

(7) It may be possible that shale oil which 
is suitable for transmission by pipeline with 
little or no further treatment can also be 
produced in the retort. 

(8) Cost of retorting the shale oil may run 
as much as 50%, lower than that disclosed 
for any other retorting process to date. 

In its studies the Institute examined two 
other pieces of equipment for inclusion in the 
system, in addition to the retort itself and 
the ball-heating furnace. These are (1) a 
coker and (2) a preheater drum for the raw 
shale. In both instances required heat would 
be furnished by the partially-cooled thermo- 
spheres after they have left the pyrolysis 
drum. 


Economics 


In determining the commercial feasibility 
of the process the Institute selected a shale 
plant that would process 19,200 tons/day 
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of shale. This corresponds to the minimum 
optimum size room-and-pillar unit-mine in 
which underground mining may be con- 
ducted, as determined by the U.S. Bureau of 
Mines. Some areas of the oil-shale deposits 
can be mined by strip-mining methods at 
lower production costs. However, the 
majority of the properties undoubtedly will 
use underground mining. 

Since the Corporation’s process can handle 
all shale crushed, including fines, the quantity 
of shale to be crushed and retorted is also 
19,200 tons/day. From shale containing 
25 gallons of shale oil per ton this would 
yield 11,400 bbl./day of uncoked oil (8,900 
bbl. of coked oil) and 6,320,000 cu. ft./day 
of retort gas. For shale containing 30 g.p.t. 
the yield would be 13,700 bbl./day of un- 
coked oil (10,700 bbl./day of coked oil) and 
7,580,000 cu. ft./day of retort gas. 

The shale oil produced by the process, 
without coking, has a gravity of 20° A.P.I., 
nitrogen content of 1-6°,, sulphur content of 
0-7°,, and a pour point of 70-80° F.  Pre- 
liminary pumping tests show that the oil 
may be sufficiently fluid for pumping down 
to 30° F. without further treatment. The 
coking unit, which can be made integral to 
the retort itself, can reduce the pour point 
to 20-30° F. with, of course, corresponding 
reduction in yield. 

The retort gases contain approximately 
30°, carbon dioxide, 25°, hydrogen, 1-5°, 
hydrogen sulphide, and 43-5°, light hydro- 
carbons. The most economical means of 
processing the gas is probably refrigeration 
to recover 427 bbl./day of Lp.g. (510 
bbl./day from the 30 g.p.t. shale). This 
l.p.g. can be blended with the shale oil and 
piped to California in the same line. The 
residual gas, after removal of the l.p.g., can 
be flared, used for power generation at the 
site, or further processed for sale as fuel gas. 
In these studies, however, it was assumed 
that this gas would be flared, so no credit was 
taken for its sale. 

Retorting drums 8 ft. in diameter and 
20 ft. long, with a through-put of 2,400 
tons/day were calculated to be representative 
of sound but conservative engineering scale- 
up. Thus a 19,200 ton/day plant would 
require eight such drums. Larger drums are 
not only possible but probably would be 
used after further scale-up data is obtained. 
These would reduce calculated retorting 
costs. 

Mining costs are based on U.S. Bureau of 
Mines estimates made in 1954, and were 
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Table 1 


10 Year Plant 20 Year Plant 
Depreciation Depreciation 


$/ Bol. $/Bobl. 
Mining ‘ ‘ 0-780 0-780 
Crushing ‘ . 0-170 0-143 
Retorting ‘ : 0-673 0-452 
Pipeline to 
California P 0-338 0-338 
1-961 1-713 
L.P.G. Credit . —0-037 0-047 
Total Cost of Crude 
Shale Oil in Cali- ——. - " 
fornia $/bbl. , $1-92 $1-67 








modified after consultation with several 
mining companies to reflect 1958 costs. 
Pipeline costs are based on existing pipeline 
tariffs and costs per barrel-mile. It is possible 
that these costs may require some later 
revision upward to allow for the nature of 
the terrain to be traversed. 
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Capital requirements for a plant of 19,200 
tons/day capacity would be $22,992,650 ; 
this includes facilities for crushing, retorting, 
coking, and l.p.g. recovery. Total costs per 
barrel for producing shale oil from 25 g.p.t. 
shale (exclusive of interest on invested capital 
or construction capital, profit, federal income 
tax, credit for depletion allowance, or royal- 
ties) are as shown in Table 1. 

On the same basis, but using 30 G.P.T. 
shale, total cost of crude shale oil in California 
exclusive of profit would run $1-65 per barrel 
for a plant depreciated over a 10-year period 
and $1-42 for a plant depreciated over 
20 years. 

These costs are lower than any previously 
reported for delivery of shale oil to the 
California market. And they are the basis 
for the Institute’s statement that shale oil 
is now believed to be competitive with 
domestic petroleum crude. 





Engineering Log 


At a recent American Institute conference 
Dr. David B. Wittry outlined the results of 
work he had done earlier for Hughes Semi- 
conductors Company at the California Insti- 
tute of Technology in regard to a new analysis 
technique and indicated its future applica- 
tions. Dr. Wittry explained how electron 
probe X-ray analysis could become a house- 
hold phrase among semiconductor research 
workers. Not unlike X-ray analysis, the new 
technique can be useful in finding diffusion 
constants for impurities in semiconductors, 
for tracing the interactions of ‘‘ dopes’ 
in semiconducting media, and for identifying 
unknown phases formed during the manu- 
facture of transistors. The technique is 
capable of use in both research and production 
A finely-focused electron beam strikes a small 
region of the specimen under analysis, 
where surface elements absorb the beam’s 
energy and re-radiate it in the form of X-rays. 
The wavelength and intensity of such radia- 
tions can then be measured, the results 
showing what elements are present and in 
what concentrations. Some of the advantages 
suggested by Dr. Wittry are that the process 
is non-destructive ; so local that an area ofa 
few cubic microns can be analysed ; accurate 
to the point of an error margin of only 
1% to 2%, provided concentration of the 
element is not too low; and sensitive to 
between 1 part per 1,000 and 1 per 10,000. 





The chief competitor in the analsyis field is the 
radioactive tracer, but Dr. Wittry believes 
the two processes will become complementary. 
Nuclear tracers are more sensitive and can 
analyse self-diffusion of elements, which the 
electron probe X-ray cannot. The electron 
method, on the other hand, is cleaner, more 
convenient, and capable of analysing smaller 
regions. Instrument makers are hopeful of 
the technique’s future and, in spite of high 
initial costs of $30,000 upwards for making a 
tool, at least six companies will shortly have 
commercial instruments on the market-! 
* * * 


It is often said that the largest mine 
known on this planet is the sea water which 
laps all coasts. Concentrations in salinity 
vary from place to place, but some of the 
more important elements present in such 
waters are indicative of the vast mineral 
treasure which may some day be made 
economically available. In parts per 
million (or milligrams. per kilogram.) the 
content of some leading elements is as 
follows: Chlorine, 18,980; sodium, 10,561 ; 
magnesium, 1,272; sulphur, 884; calcium, 
400 ; potassium, 380; bromine, 65; stron- 
tium, 13; boron, 4:6; rubidium, 0:2; 
phosphorus, 0-1, and iodine, 0-05. All these 
are in addition to a number of others 
present in smaller amounts. Insignificant 
as the quantities appear, stated in parts 


1 Chem. Engg News, September 14, 1959. 
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per million, they are very substantial 
when taken as quantities per cubic mile. 
Patents have been sought for various 
methods of treating sea water to recover 
these minute amounts and some have had 
limited success—for example, for the extrac- 
tion of magnesium and for bromine recovery. 
The long-term possibilities of some form of 
ion-exchange capture have received attention 
from time to time, but up to the present, 
apparently, nothing reliable has been deve- 
loped. It is a far dream from one inventor's 
device—a ship fitted with longitudinal tubes, 
which nosed its way into its “‘ ore deposit ”’ 
and discharged its “tailings’’ from the 
stern—to a process which will render mining 
and milling as it is understood by our 
generation a thing of the past. 





* * * 


At the recent International Union of Pure 
and Applied Chemistry’s symposium on 
macromolecules, held in Wiesbaden, the 
problem of how polymer chains pack into 
crystal form received important attention. 
Explanations of work on differing facets 
of this problem seemed to bring a solution of 
the problem nearer, although expert opinions 
still differ. Dr. Andrew Keller, working at 
Bristol with Dr. A. O’Connor on X-ray studies 
of a series of straight-chain hydrocarbons, 
found that as the hydrocarbon chains grow 
larger they reach a stage at which they fold 
back on themselves, instead of preserving the 
straight crystal form, the hydrocarbons 
studied ranging from waxes with molecular 
weight of about 1,000, to linear polyethylene, 
of which the molecular weight is close to 
100,000. In this way a continuity was found 
between paraffins and polymers. Investiga- 
tion indicated further that, even when 
molecular weight changes by a factor as great 
as 100, fold length does not change with 
chain length. Dr. V. A. Kargin, of the 
Academy of Sciences of the U.S.S.R., 
advanced a new concept of polymer crystal- 
linity based on the superior overall view of 
form and arrangement of polymer crystals 
made possible by modern techniques of 
electron microscopy and electron beam 
analysis. Dr. Kargin finds that particles 
having a regular geometric form like crystals, 
and formed by a polymer, seem under 
X-ray diffraction to be amorphous. His 
observations lead him to the conclusion that 
two types of elementary structural unit are 
involved and from these more complex 
structures can be built into a polymer. Of the 


two types of unit, one is the globule, consisting 
of a few polymer molecules irregularly 
twisted together, and the other is the 
packet of a few polymer chains stretched 
into an ordered disposition. These packets 
are formed of straight molecules only, of the 
type of linear polyethylene, and only there are 
capable of growth into true crystals. Globule 
formation precludes crystal growth. Both 
globules and packets can, however, arrange 
themselves into aggregates having regular 
geometric forms. These forms are not true 
crystals, since ordering the molecules stops 
short of the highly ordered crystal. Inter- 
ference patterns and thermodynamic proper- 
ties resemble those of amorphous substances.! 


* * * 


A new filter, the purpose of which is to 
remove dirt, water, and oil from factory air- 
lines, has been put out by the Bendix 
Aviation Corporation. Developed for preci- 
sion air gauge use, where proper functioning 
of the gauge is dependent on efficient elimina- 
tion of foreign matter, the filter is known as 
the “‘ Micropleat.’’ Total assembly comprises 
an aluminium filter head housing inlet and 
outlet ports, and _ chemically coated 
aluminium bowl equipped with drain cock 
and micropleat filter element. Versatile 
mounting of the assembly is ensured by four 
standard }-in. pipe threaded parts, of which 
two are inlet and two outlet. The housing is 
capable of withstanding line pressures up to 
125 p.s.i., and rated flow for the assembly is 
15 cfm at 100-p.s.i. pressure. The element 
itself, which is claimed to be efficient in the 
removal of water and solids, with minimal 
head increase, is rated at 10 microns. It isa 
pleated cylinder of phenolic resin-impreg- 
nated cellulose. A deflector baffle is placed at 
the top of the element and flow is from the 
outside inward. Seal pressure between 
element and filter head is maintained by a 
spring. The whole assembly can be rapidly 
dismantled by loosening a nut on the bottom 
of the filter bowl. The filter assembly's 
overall measurements are 9% in. long, with 
head mounting holes on 4}-in. centres.* 


* * * 


In addition to photographs of the hidden 
side of the moon made from Russia’s Lunik 
III, and published recently, Russian astrono- 
mers are further engaged in an entire series 
of investigations of the moon. It has been 


1 Chem. Eng. News, Vol. 37, No. 44, Nov. 2, 1949. 
2 Comp. Air Mag., Sept., 1959. 
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reported by the director of Russian’s Pulkovo 
Observatory, Prof. A. A. Mikhaylov, that the 
newest methods available will be employed to 
measure changes of temperature in the moon 
as it moves from crescent phase to full ; also 
in the study of polarization of the light which 
is reflected from varying sectors of the 
moon's surface. A report made in 1958 by 
Prof. Nikolai A. Kozyvev that gases had been 
observed flowing from Alphonsus Crater will 
also be the subject of detailed investigation. 
Kh. I. Potter, Chief Astronomer at the 
Pukovo Observatory, is engaged in photo- 
graphic observations of the moon in relation 
to the stars surrounding it. His study is 
aimed at obtaining a more accurate definition 
of the theory of the moon’s movement. The 
programme will also yield information on the 
irregularity in the earth’s rate of rotation, 
which is caused by the masses which shift on 
the surface of the earth and beneath its crust. 
Two hundred photographs have been 
obtained in this study so far. More detailed 
studies of the moon’s surface will be made by 
means of a large new double-refracting 
telescope scheduled to be installed in the 
mountain station of Pulkovo Observatory; 
near Kislovodsk.! 
* * * 


A missing link in the evolution of the 
modern clock appears to have been supplied 
by a description of an astronomical instru- 
ment found in a Chinese manuscript dating 
from the 11th Century. The mechanical 
clock has long been believed an invention of 
14th Century European craftsmen, but 
discoveries of the last few years have brought 
this matter in doubt, the finding of corroded 
fragments of complex astronomical clocks 
having raised questions to which answers 
were not forthcoming. Descriptions of water 
clocks and mechanical star maps, too, have 
survived from Greek and Arabic days. Such 
devices operated differently from present- 
day clocks and were generally used for 
computations of the motions of heavenly 
bodies rather than for time-keeping purposes. 
The recent translation ‘‘ New Design for 
An Astronomical Clock,’”” of which the 
Chinese original was written by the scientific 
scholar Su Sung in 1092, in the Sung dynasty, 
answers some of the questions raised by other 
documents. Sung’s clock. like its Greek and 
Arabic forbears, was designed for computa- 
tion, but its mechanism also turned discs 
which indicated the time. Sung’s clock, 

1 Science News Letter, Nov. 7, 1959. 
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moreover, used the escapement mechanism, 
hitherto supposed to be of European origin. 
The main difference between Sung’s clock 
and ours lies in the power source and here is 
the missing technological link between the 
ancient water-clocks and the method of 
mechanical oscillation driven by a falling 
weight of the modern clock. Sung’s clock 
was powered by a trickle of water flowing 
into small cups on a water wheel.! 


* * * 


A new method of applying plastics has 
been developed recently by the Rand 
Development Corporation, of Cleveland, Ohio. 
Known as the “ Rand Fiber-Resin Depositor,”’ 
it is a pneumatic gun for spray-up plastics 
applications and it shows savings in costs of 
both labour and materials over hand lay-up 
techniques. The gun weighs 9 Ib. and looks 
rather like the handlebars of a bicycle, with 
two adjustable nozzles, one on either side of 
an electric ‘“‘cutter”’. This “cutter ”’ 
consists of two tangential cylinders, one of 
metal, in which single-edged safety razor 
blades are clamped, the other covered with 
silicone rubber. The two cylinders rotate in 
opposite directions. Fibre glass is passed 
between them and is caught by the blades and 
pressed against the rubber, so that the fibres 
bend. sharply and break. Snapping the fibres 
is not immediately dependent on the sharp- 
ness of the blades and they do not dull 
easily. One set of blades lasts for several 
hundred Ib. weight of ‘‘ roving ’’ and the job 
of replacing them is easy and costs little. 
Both continuous and spun roving may be 
used, thickness may vary from 3-in. to 4 in., 
and from 1 to 4 strands of roving may be 
broken at one time to predetermined lengths. 
Sticky polyester resins and a catalyst are fed 
from pressurized tanks or from pumps so that 
they shoot from the guns with the fibre glass. 
One sprayer can keep three rollers busy, it is 
stated. After deposit the reinforced plastic 
is allowed to set for two hours. Once dry it is 
as strong as steel or concrete, without their 
tendency to spring or crack under extreme 
strain. It can be screwed, nailed, or sawed 
without difficulty and can be fire-resistant. 
In hand lay-up processes the layers of woven- 
glass fabric must be cut, applied, resin-coated, 
and rolled. The spray-up process is faster, 
cleaner, and also more flexible. A pioneer user 
of the Depositor claims savings of 50° on 
labour and 3% on materials.” 

1 Scientific American, Oct., 1959. 
2 Comp. Air Mag., Oct., 1959 
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Letter to the Editor 


Radioactive Minerals in Southern Nyasaland 


Sir.—In the October issue Professor 
Davidson made some statements regarding 
my article which cannot go unchallenged. I 
purposely did not draw on any unpublished 
information given to me by the United 
Kingdom Atomic Energy Commission, as 
their reports were clearly marked confi- 
dential, bat I certainly indicated that members 
of the United Kingdom Atomic Energy Au- 
thority and the Nyasaland Geological Survey 
had priority of discovery. As regards “ the 
brief but much quoted report’’ by Dr. 
Davidson it is worthy of note that it contains 
less than 70 words on Tambane and not a 
single reference that the first samples in 
which radioactive minerals were identified 
had been collected by members of the 
Geological Survey of Nyasaland. 

In 1956 when I undertook the survey of 
the Shire River-Tambane area, I took over 
from Mr. Clark, who gave me one report 
dated February 24, 1956, by Mr. J. N. Miller. 
This three-page foolscap report was the only 
information we had to do the field work. 
Just before I left Nyasaland in November, 
1956, I received Mr. Miller’s map of the Tam- 
bane area, but by that time the field parties 
of New Consolidated Gold Fields, Ltd., had 
established independently where the radio- 
active minerals were located and had in fact 
already exposed them. Numerous identifica- 
tions were carried out by Mr. J. E. T. Horne 
and his colleagues of material collected by our 
field parties and so I do no injustice to other 
workers in this field who may have carried out 
the initial investigations but which were very 
limited in comparison with the vast amount 
of work done by our company. To the best of 
my knowledge Messrs. D. Ostle and J. Taylor 
did not carry out the systematic researches in 
the field, which, as Dr. Davidson puts it, laid 
the foundation for the commercial explora- 
tions in which I was engaged. 

I suggest that Dr. Davidson read my intro- 
duction once again and see whether I did not 
make proper and adequate acknowledgment. 


V. L. Bosazza. 
BRAAMFONTEIN, 
JOHANNESBURG. 
November 13, 1959. 
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Ore-Dressing Notes 


(14) Gravity Concentration 
Slimes Treatment (2) 


This present note, although mainly 
concerned with appliances rarely seen to-day, 
is not altogether historical. Buddles and 
round frames still work quietly and thriftily 
on the tailings from the remaining Cornish 
mines and on old dumps. In the simple form 
shown by Louis, Richards, or Truscott in 
their pioneer books on mineral dressing a 
substantial space was devoted to these 
machines “‘ of last resort ’’ which not only 
dealt with the slimes overflowing from the 
treatment of tin sands, but also with other 
minerals—such as, the galena-bearing sands 
here and abroad. 

The name “ buddle”’ arises from the fact 
that a bed of material is “ built ’’ up during 
the charging period. Whatever shape the 
buddle took (and there were many) it was 
essentially an inclined stationary receptacle 
which received feed at its upper end, 
smoothed away incipient channelling by light 
transverse brushing action, and continued 
running until the lowest-grade middlings 
had built up their section of the overall 
deposition toward the overflow discharge. 

Later usage blurred the original distinction 
between the buddle and the round frame, 
which in its earliest form is a revolving 
circular table and not an excavated round 
vat or round buddle. The other main 
distinction was that the buddle worked on an 
intermittent cycle in which the building-up 
period was followed by one of discharge to 
separate follow-up treatments of the various 
deposited fractions, while the round frame 
worked continuously and made a continuous 
separate discharge of its concentrate, 
middling, and tailing. 

For the mill man interested in living 
history a visit to the streamworks in the 
valley between Redruth and Camborne is a 
rewarding experience. The old craftsman- 
ship and the old methods are still in use, 
working up the rough concentrates from 
various streaming works in the area to final 
saleable tin concentrates. This type of plant 
exemplified the prime needs of such treat- 
ment—ample space, gentle sluicing, negligible 
power costs, abundant use of water, repeated 
up- and down-grading by countercurrent 
action, and mechanized transport. The water 
from a leat above the works drives the 
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various appliances, including sand wheels, 
and also does the fine-sizing and concentra- 
tion. 

If consideration of streaming action is 
simplified by ignoring the shape of the 
machine, it is possible to consider all these 
devices from a basic level. This brings 
together sluices, including the Malay palong, 
tyes, long toms, ragging or rack frames, 
Buckman tables, strakes, round frames, and 
dumb buddles, the last two either concave or 
convex. In the concave buddle or round 
frame feed is peripheral and flow rate 
accelerates toward the central discharge. 
Thus the coarser and heavier particles 
deposit near the rim, while the middlings 
drop out a little lower and the fine slimes are 
washed clear to the discharge. With the 
convex buddle feed is central and discharge 
peripheral so that the particles lodge in 
descending order of fineness as the impelling 
force of the carrying stream weakens. In 
spreading out the water film is thinned and 
the hydraulic energy available per unit of 
the increasing circumference is lowered. 

The effect on the buddle work is different in 
two cases. With peripheral feed an arresting 
bed is quickly built, which slows down the 


next sizes and the heavier small particles. 
The slimes are flushed away so that the 
specific surface of solids is relatively low, the 
texture of the bed relatively “sharp’’, and 
the transporting aid of the finest slimes 
negligible. With hub feeding the slimes are 
easily arrested, the specific surface relatively 
large, the texture of the settled solids 
relatively ‘‘ soft,” and the tendency of the 
settling material to form channels through 
which scouring and loss of values occur is 
greater. Each type of arresting and con- 
centrating action has its place and must be 
considered in relation to the sizing analysis of 
the feed and the densities of value and gangue. 

The old Cornish buddle has _ been 
modernized to make a continuous-discharge 
unit. In the original concave buddle a 
retaining ring at the central discharge was 
provided and plugs were inserted in its wall 
as the level of solids rose in the buddle 
proper. This involved some disturbance of 
the bed by the operator. The channelling on 
the bed surface was (and still is) minimized by 
suspended brushes which are dragged over 
the surface by revolving arms. In the 
continuous round buddle one of these arms 
carries a bridging shoe which extends over 
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the discharge ring to a smaller concentric 
ring. Instead of building up sands this 
buddle now arrests a layer on its surface 
(of concrete, perhaps, with mixed-in sawdust) 
and this rotating arm carries a simple flushing 
device which washes all deposited material 
across the tailings annullus and into the 
concentrates discharge. The arrangement 
combines the best features of the round 
frame with those of the stationary buddle, 
particularly since concrete provides one of 
the best and cheapest concentrating surfaces 
known for small particles. 

The flow-sheet for such operations could 
take the general form shown in Fig. 1. 
Several stages of recleaning might be used, 
the pulverizer (the forefather of the modern 
ball-mill) being inserted at the point where the 
upgrading of the rough concentrate showed 
the need for further liberation of locked 
values. 

Older readers, or those who have explored 
such valleys as the Red River from Camborne 
to the coast, may remember the big spread of 
ragging frames, which was a feature of the old 
plants and streamworks, and may have 
watched them as they nodded to one another 
whenever their water-weighed tripping gear 
tipped them steeply as they flushed off their 
load. The modern- version—the Buckman 
table—uses the same principles, geared to a 
somewhat more developed and mechanized 
action. Essentially though, like its ancestors, 
it makes a gentle concentration for a short 
period and flushes this to a further stage of 
concentration after a short run, before its 
surface becomes channelled. 

The final feature in the treatment of tin 
slimes which needs mention is the copious use 
of water. It has always been usual in Cornish 
practice to find one or more tin-streamers 
making a living by re-treating the tailings 
from the concentrating plant of the mine. 
This is not normally the result of inefficiency 
in the mill, but has rather to do with two 
matters, one economic and one entirely 
technical. The tin-streamer has few overhead 
expenses or other outgoings, so that his own 
direct labour is the main charge on the 
operation. The technical point is that, in 
grinding and tabling the ore, the mill water, 
appliances, and ore particles become con- 
taminated with hydrated iron, which lowers 
the concentrating power of tables and 
vanners. When the tailings receive gentle 
tumbling in the local streams this slippery 
film is reduced and material which has 
hitherto refused to yield to treatment now 
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becomes more amenable. The few stream- 
works still operating do not attempt a final 
concentration, but transfer a low-grade 
rough concentrate to the central plant where 
it is brought to grade with clean and abundant 
water. 


E. Jj. P. 
(15) Production. 


Changes at Steep Rock 


Writing in the Mining World of San Fran- 
cisco for August, 1959, W. J. Huston describes 
the concentrator changes made: to improve 
the marketing specification of the Steep Rock 
concentrates. Since 1944 some 20,000,000 tons 
of high-grade ore have been produced, but the 
higher grade has been depleted while the 
specification has been tightened by the pur- 
chasing organizations. Research led in the 
Autumn of 1957 to the construction of two 
concentrators, each taking 350 long tons of 
ore hourly for gravity work. 

Steep Rock ore consists of nearly pure beds 
of granular earthy goethite with interbedded 
chert and aluminous matter. The ore beds 
are nearly vertical and enclosed by rock types 
which increase the gravity slimes of the mill 
head material. Iron content during 1958 
ranged from 34% to 54%, with an average 
of 50%, and the silica was approximately 
15%. The iron is fairly uniformly distributed 
in the sizes but drops toward the fine size. 
Uncontaminated plus }in. ore carries 
51-6% ore and the minus 60 mesh plus 
200 mesh only 49-5%. Each size fraction is 
important and the flow-sheet deals with this 
fact by splitting the flow between heavy- 
media separation, jigging, and_ spirals. 
Middlings in the ordinary sense of the word 
are practically non-existent. The feed results 
from the mixing of included waste rock and 
high-grade goethite. Such comminution as is 
needed is used for ease of handling and not for 
liberation. 

Ore is dual crushed to minus 4 in. and fed 
either direct to a drum scrubber or via a 
surge holding arrangement. In the scrubber, 
which has a diameter of 8 ft. and a length 
of 14 ft. and rotates at 17 r.p.m., the clay is 
disintegrated and the ore particles cleaned 
of their slime by the usual counter-flow 
action. Scrubber overflow is screened on 
} in., the oversize going to the dense-medium 
plant. The minus fraction is classified 
between the jig plant and the spiral plant. 

Dense-media separation is performed on 
a feed varying from 70 tons to 105 tons 
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per hour in a ferro-silicon medium and a 
specific gravity of 3-0. Experiments with 
the ferro-silicon mesh are still in progress, but 
at present 65 mesh dominates. Drum sinks 
are cleaned and shipped. Ferro-silicon loss 
has been reduced from the original 9 Ib. 
per ton to the present not quite 2 Ib. per ton 
of concentrate produced. The original high 
losses are attributed to surging on the feed 
serving the magnetic separator. 

Jig feed varies from 100 to 164 long tons 
per hour, averaging 135 tons. Each of the 
four roughers, four primary scavengers, and 
two secondary scavenger jigs is 5 ft. wide by 
16 ft. long and is mounted at a 23° slope. 
Each is equipped with two speeds, the low 
speed giving a 3-in. stroke at 150 r.p.m. and 
the high speed a ,/;-in. stroke at 400 r.p.m. 
Ragging is 3-in. balls held on a } in. by 1 in. 
slotted punched-plate deck. Final jig 
concentrates are combined with the spiral 
concentrates and marketed as fine iron ore. 
Jig overflows are pumped to cyclones and 
deslimed at 200 mesh. Underflows at 78% 
solids go to a thickener and are settled and 
sent by diaphragm pump to rougher spirals. 
There were 20 roughers in 1958 followed by 
10 cleaners. The roughers make a reject, a 
rough concentrate, and a returning middling. 
The cleaners make a cleaning concentrate 
for shipment and a middling which returns to 
the cleaners and the tailing which goes back 
to the roughers. New feed is just under 31 
tons per hour and total feed with recirculation 
is 36-4 tons per hour. 

The minus 200-mesh fraction still has 
considerable losses of iron and this is receiving 
close attention. Although improvements are 
not complete an excellent marketing grade is 
now made, giving an assay of just on 60° iron, 
the fine ore going nearly 59%. 


(16) General. 


X-Ray Methods 


The work of evajuating ores and their 
products is continuously being simplified 
and speeded up. In this connexion the 
developments in X-ray fluorescent technology 
have shown considerable promise and a 
recent article by R. E. Wood surveys the 
present position.! 

One possiblity in ore processing is that 
virtually instantaneous check on a process 
may become possible and might in such a 


1 Min. Engg., June, 1959. 
6—6 
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case be tied in with automatic control. The 
basic units in an X-ray fluorescence instru- 
ment commence with a high-intensity emis- 
sion tube close to the exit port of which the 
sample is brought. This sample may be of 
powder, solution, or ore. The X-rays reaching 
it are reflected as characteristic secondary or 
fluorescent X-rays. They are collimated and 
directed on to a single analysing crystal so 
mounted as to diffract them at an angle equal 
to their angle of incidence. The beam of 
diffracted rays issuing from the analysing 
crystal is again collimated and brought to a 
detecting device such as a Geiger counter. 
Since the wave-length of radiation is a func- 
tion of the atomic number the position of the 
detector along an arc centred on the analysing 
crystal identifies the element concerned, 
while the intensity of radiation recorded 
measures its concentration. 

For qualitative analysis the detector is 
worked round the quadrant, the analyser 
moving at half the angular rate to maintain 
the setting required for equal entry and exit 
with respect to the angle of incidence (4). 
This is in conformity with the requirement of 

nA = 2d sin 6 

Bragg’s law, where » is an integer for the 
particular diffraction, A is the wavelength of 
the radiation, and d the interplanar spacing 
in the analysing crystal. The method is 
readily applicable to elements with atomic 
numbers between 22 and 92 and thus covers 
those from magnesium to uranium. Detection 
is possible down to concentrations of 0-1% 
without special preliminary steps. After this 
qualitative scanning, which in a _ typical 
exploratory case cited by the author took 
one minute, a specific technique for quantita- 
tive work is developed. For this, standard 
procedures would be used and the radiation 
intensities would be correlated with it. 
Excluding the time needed for sample 
preparation the comparison work takes only 
a few minutes and accuracy is within 10%. 
For consistent results all samples must be 
close-ranged in particle size. 





Reinforced-Concrete Skip 
Pocket 
Some details have been released by the 
British Reinforced Concrete Engineering Co., 
Ltd., of Stafford, and the Foraky Boring and 
Shaft Sinking Co., Ltd., of Nottingham, 
regarding a massive reinforced-concrete 
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skip pocket completed 1,600 ft. below ground 
level at Wearmouth colliery, Co. Durham. 
The work was carried out for the National 
Coal Board and although only one measuring 
pocket is to be installed at present the 
installation has been designed to accommo- 
date two 20-ton capacity pockets. 

The unit completed measures 24 ft. wide 
by 57 ft. high by 62 ft. long maximum inside 
dimensions, the roof being 3 ft. 6 in. thick and 
carried by 24-in. by 7}-in. R.S.J.s at close 
centres, with light bar reinforcement intro- 
duced between them. The walls are generally 
t ft. thick and reinforced in the normal way 
with bars. Altogether the amount of steel 
used in the construction totalled almost 90 
tons. 

The method of construction was, it is 
stated :— 


(a) Excavation 30 ft. in diameter was 
taken down from 10 ft. above the roof of the 
skip pocket to 20 ft. below the bottom, a 
height of 80 ft. The sides of the excavation 
were secured with ‘“ B.R.C. Weldmesh ” 
lagging fixed with roof-bolts. 

(6) The shaft wall and the side walls of the 
pocket were put in next, starting at the 
bottom and working upwards in 5-ft. lifts 
to match the steel rings of shaft formwork. 
The side walls were constructed in headings 
and as each lift was completed the headings 
were back-filled. 

(c) When the walls were complete to roof 
level the roof was put in and the shaft 
completed up to the crib above. 

(d) Following this the excavation between 
side walls was carried out in stages to match 
the stepping of the skip pocket floor and the 
back walls and floors of the pocket were put 
in, working from the top downwards. 

Owing to the uncertain nature of the 
ground for calculation purposes a load of 
1 ton/sq. ft. was allowed and the skip pocket 
was designed to span horizontally. 


News Letters 
BRITISH COLUMBIA 


November 11. 

Iron Ore.—The iron-ore industry in British 
Columbia has assumed considerable importance 
during 1959 and as the year draws to a close the 
prospects of increased exports are strong. At the 
same time the establishment of an iron and steel 
smelter at Kimberley has been assured. This will 
treat a reserve of 15,000,000 tons of ore, already 
contained in. the tailing pond of the Sullivan 
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concentrator, a mass which is accumulating annually 
by the addition of 350,000 tons. It is proposed 
to produce 100,000 tons of steel per year and 
to turn out the first product early in 1961. The 
output will exceed current demands in western 
Canada, but the operator—the Consolidated Mining 
and Smelting Co. of Canada, Ltd.—-is confident that 
the establishment of an integrated iron and steel 
industry will further stimulate the local manufacture 
of consumer goods. 

During the past year Texada Mines, Ltd., and 
the Empire Development Co., Ltd., have continued 
their shipments of approximately 1,000 tons of iron 
concentrate a month each to Japan. Two new 
producers have also commenced shipping to the 
Japanese market—the Haulpai Enterprises Cor- 
poration, on the west coast of Vancouver Island, 
and Nimpkish Iron Mines, Ltd., near the north 
end of Vancouver Island. Total shipments from 
the coast are expected to establish a new record. 

Recently Silver Standard Mines, Ltd., has 
announced the indication, as a result of diamond 
drilling on a close grid pattern, of reserves in excess 
of 1,500,000 tons grading 50% iron in its Jessie 
group, near the south end of the Queen Charlotte 
Islands, and 750,000 additional tons in two adjacent 
properties. The company has announced its 
intention of preparing for early production and is 
now seeking satisfactory financial underwriting and 
markets for the product. The managing director 
reports that such will be readily available and has 
indeed forecast a long and strong demand by 
Japanese purchasers for British Columbia’s coastal 
iron concentrate. Frobisher, Ltd., has also developed 
a reserve conservatively estimated at 5,000,000 tons 
on the west coast of the Queen Charlottes and has 
announced that development will proceed with a 
view to production if a firm market can be established 
and output is unrestricted. Frobisher’s deposit 
grades 58-7°% iron and some 2,000,000 tons of the 
total also carries 1-32°%, copper. 

Placer Development, Ltd.—Placer Development, 
Ltd., reports that its wholly-owned subsidiary 
American Exploration and Mining—has taken over 
the management of the Evan Jones Coal Co., in the 
Matanuska area of Alaska. Sale of the interest of 
American Exploration’s partner to the Western 
Reneline Corporation of San Francisco, resulted in 
the invitation to American Exploration, which 
holds a 48%% interest, to assume management and 
direction. 

Skeena.—Exploration has been carried out by 
the Huestis Molybdenum Corporation, Ltd., during 
the past year at an estimated cost of $100,000 on a 
molybdenum prospect east of Terrace. Plans are 
being made for further extensive work and a camp 
is being established. Dr. W. H. White, the consulting 
geologist, is encouraged by “ the intimate associa- 
tion of molybdenite with potash feldspar-quartz 
alteration which in many ways is strikingly similar 
to the environment of molybdenite in the Climax 
deposit.”” In his recommendation he states it is 
essential that a reserve of at least 2,000,000 tons 
grading 0-50°%, MoS, be developed if the property 
is seriously to compete with the Climax mine in 
Colorado. 

Vancouver Island.— The Noranda Exploration Co., 
Ltd., has resumed work on the copper prospect of 
Mount Washington Copper Mines, Ltd., near 
Courtenay. The work was suspended early last 


summer when validity of title was questioned. 
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Subsequent negotiation with the Canadian Pacific 
Railway Co., which holds mineral rights along the 
Esquimalt and Nanaimo railway, have resulted in 
satisfactory clarification. 

Allied Mining Services, Ltd., has effected an 
agreement with Tofino Mines, Ltd., and other 
interested parties, whereby the former will commence 
at once to mine gold-bearing ore in the Rofino mine 
on the west coast of Vancouver Island. The mine 
is to be operated on a royalty basis and high-grade 
ore will be shipped directly to the smelter and 
lower-grade material concentrated. 

Cowichan Copper has despatched shipment No. 7 
of 1,030 tons of copper concentrate grading 27-42% 
copper and 3-32 oz. silver per ton on November 1. 
The cargo was loaded aboard the S.S. Nissei Maru 
destined for Yokohama.* The next shipment is 
scheduled for December. Recent increases in the 
price of copper have proved exceedingly helpful to 
Cowichan, each cent of rise bringing about $20,000 
additional monthly revenue. Final payment due 
on an earlier shipment is more than enough to pay 
off the balance of indebtedness on the company’s 
wharf at Hatch Point. The president of the company, 
Mr. O. G. MacDonald, states :-— 

“ By the end of this year, the second year of 
production, we will have made approximately 
$1,000,000 before depreciation and depletion. Of 
this, $800,000 will have been applied on capital 
expenditure and loans, with only $200,000 for 
exploration and development. During the next 
two years we will be able to devote a greater part of 
income to the latter.” 

Lilloet.—During the third quarter of 1959 

3ralorne Pioneer Mines, Ltd., produced 29,633 oz. 
of gold from 46,126 tons of ore averaging 0-64 oz. of 
gold per ton. Of the total, 24,189 oz. were recovered 
from 32,786 tons grading 0-74 oz. per ton by the 
Bralorne division and 5,444 oz. from 13,340 tons 
grading 0-41 oz. were produced by the Pioneer 
division. Depth development has continued with 
encouraging results in the Queen section of the 
Bralorne mine and evidence of depth persistence 
has been found in the “ 27”’ vein of the Pioneer 
mine. A new low level, the ‘‘ 30,” is being established 
in the latter mine. 

Dr. Franc R. Joubin, the company’s president, 
states :— 

“Production during the third quarter is down 
sharply, due mainly to a 50% curtailment during 
July and a total curtailment during September of 
the milling of Pioneer ore. This temporary cutback 
in Pioneer production was due to a reduced choice 
of stoping areas, emphasis on shaft sinking, and the 
use of Pioneer’s cyanide mill for the treatment of 
Bralorne mine ore. The last was considered a 
desirable experiment in view of the current problem 
of disposing of the Bralorne flotation mill con- 
centrate. The company has been forced to accumu- 
late well over 1,200 tons of such concentrate at the 
property owing to the seven months’ strike of 
employees of the A.S. & R. smelter at Tacoma. 
The extraction efficiency of the Pioneer mill on 
Bralorne ore was high, but the tonnage throughput 
was lower than estimated and, although the smelter 
strike had not yet resolved itself at the quarter-end, 
it was decided to revert to the original full use of 
both mills early in the fourth quarter when normal 
production is expected. A shortage of skilled labour 
was present during the third quarter, more acute 
than the usual seasonal decrease for the period. It 
showed gradual improvement towards the end of 
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the period. The productivity of labour was reduced 
about 10%. when a new union regulation for a 
40-hour week became operative. The company’s 
outside-exploration activities continued on a modest 
scale. The mercury-prospecting project in B.C., in 
which we are associated with two other companies, 
provided modestly encouraging results. The Quebec 
base-metal venture was less encouraging. Drilling 
has revealed large iron-sulphide deposits containing 
only negligible base-metal values to date.” 

Similkameen.—The Granby Mining Co., Ltd., 
experienced a net operating loss of $132,046 on 
consolidated operations during the third quarter 
of 1959, a loss which reduced the cumulative profit 
for the first nine months of 1959 to $18,589. The 
wholly-owned subsidiary, Phoenix Copper Co., Ltd., 
has earned an operating profit of $82,701 after the 
treatment of 111,082 tons of ore since production 
commenced in April last. The strike at the Tacoma 
smelter has made it necessary to stockpile all 
concentrate in recent months. The [ronsides mine, 
at Phoenix, has been developed for open-pit mining 
and the additional indicated ore reserves are 
sufficient to warrant an increase in concentration. 
Work has accordingly been started on the installation 
of another ball-mill to increase capacity to 1,000 tons 
daily. It is expected the work will be completed 
within two months, after which the higher tonnage 
will be treated. The Granby company has thoroughly 
modernized its Allenby steel foundry and is now 
prepared to sell castings in markets previously 
unavailable. Good progress is being made on 
the installation of the light-metals foundry and 
production is expected before the end of 1959. 

Cariboo.—The production of the Cariboo Gold 
Quartz Mining Co., Ltd., for the first nine months 
of 1959 was 13,237 oz. of gold valued at $447,181. 
The output is far below normal and the decrease is 
due to the concentration of effort on the Mosquito 
Creek cross-cut and subsidiary driving therefrom. 
The work has proved eminently successful, in that 
an entirely new mine of high-grade replacement ore 
has been found in the Burnett zone. The new ore 
was encountered more than 1,000 ft. short of the 
objective of the drive to the Mosquito Creek fault, 
but has proved so attractive that plans for continuing 
the drive to its objective have been postponed until 
the Burnett zone has been fully equipped for pro- 
duction purposes. A recent extension to the main 
ore-body in the property of the subsidiary, French 
Mines, Ltd., at Hedley, gives promise of extending 
ore reserves sufficiently for another year’s operation. 
The subsidiary is now earning a profit of 
approximately $5,000 monthly. 


EASTERN CANADA 
November 20. 

Gold Production._-_During September Ontario's 
producing gold mines milled 754,208 tons of ore and 
recovered 212,722 oz. of gold and 34,139 oz. of silver, 
valued at $7,116,556. The ‘‘ Gold Bulletin ’”’ of the 
Provincial Department of Mines for September 
states that for the first nine months of 1959 the 30 
active mines reported milling 6,884,256 tons of ore, 
which yielded 1,957,987 oz. of gold and 289,798 oz. 
of silver, with a total value of $66,280,990. In the 
same period of 1958 the same mines _ reported 


milling 6,937,246 tons of ore, yielding 1,975,112 oz. 
of gold and 326,174 oz. of silver, worth $67,399,549. 
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Sudbury.—In a recent progress report shareholders 
of the Associated Arcadia Nickel Corporation were 
informed that the property at Worthington has 
been kept unwatered and that most of the machinery 
and equipment required for the surface plant is in 
place or on the property and the necessary buildings 
are substantially completed. The Robinson ore- 
body on the property has a shaft to a depth of 
1,000 ft. with six levels opened up; the ore-pass 
system has been completed and three of the six 
levels are ready for mining. The Rosen ore-body is 
about 1,600 ft. along the Offset from the Robinson 
and is serviced by a newly-completed 1,000-ft. shaft, 
also with six levels opened up at the same horizons as 
the Robinson shaft, the two shafts being connected 
at the 350,650, and 950-ft. levels. About $5,000,000 
has been spent to date in exploration and develop- 
ment of the two ore-bodies and construction of the 
surface plant and a relatively small amount of funds 
will be required to bring the property into produc- 
tion on a 1,000 ton a day basis. 

Manitouwadge.—In the nine months to September 
30 last Geco Mines milled 962,667 tons of ore for an 
estimated net profit of $3,612,900. A progress report 
for the period states that since the beginning of the 
year the loan from the Mining Corporation of 
Canada, Ltd., has been reduced by $4,440,000. At 
the end of September No. 3 shaft had reached a 
depth of 2,133 ft. and is expected to be completed 
about the end of the year. Underground develop- 
ment and exploration results continue to be satis- 
factory, is it stated, while the No. 2 primary crusher 
installation has been completed and is in operation. 
A total of $1,478,924 was needed during the nine 
months’ period for capital expenditure. This in- 
cludes the housing programme, shaft sinking, and 
crusher. 

Manitoba.—It is now thought that the two new 
mines of the Hudson Bay Mining and Smelting 
Company in the Snow Lake district may soon be in 
operation. The new spur line to the area should be 
ready in June next, it is stated, and by then the 
mines should be able to provide 1,500 tons of 
shipping ore daily—from Chisel Lake 1,000 tons 
of high-grade zinc ore and from Stall Lake 500 tons 
of high-grade copper ore. The economic capacity of 
the reduction plants at Flin Flon has been placed at 
4,600 tons daily and additional ore will come from 
the Coronation and Schist Lake properties. 

Quebec.—In the six months to June 30 last the 
mines of Quebec produced 508,835 oz. of gold, 
2,098,352 oz: of silver, 136,382,822 lb. of copper, 
44,060,315 lb. of zinc, and 443,090 tons of asbestos. 

A progress report by the Quemont Mining Corpora- 
tion covering the nine months to September 30 last 
shows that 637,536 tons of ore was treated for an 
estimated profit of $1,583,000. 

It is reported that both Chibougamau Saculet 
Mines and Copper Rand Chibougamau Mines are 
approaching the production stage. At Saculet work 
at the mine is proceeding on schedule, it is stated, 
and the rise from the 400-ft. level to surface, 
necessary as a Safety precaution, is almost completed. 
The ore pass from the 600-ft. level to the 400 has 
been finished and stope rises, slashing, and stope 
preparation are practically completed. At Copper 

. Rand driving and cross-cutting to open up the main 
Eaton Bay zone has.been completed down to the 
bottom or 1,300-ft. level. Ore reserves are now 
estimated as some 2,000,000 tons grading 2-6% 
copper, indicated in the main Eaton Bay and South 
Eaton Bay zones. 








AUSTRALIA 


Novem er 20. 


Mount Morgan Pyrite.—Disposal of the large 
tonnage of pyrite obtained as a by-product of the 
copper concentration mill at Mount Morgan has 
been a major problem for the company. Part has 
been sold regularly for the manufacture of sulphuric 
acid, leaving a large surplus stock-piled on the mine. 
The Government policy of giving a certain amount 
of encouragement to companies using local pyrite 
instead of imported sulphur has assisted the utiliza- 
tion of pyrite to some extent and it was hoped that 
an inquiry into the use of this mineral would result 
in wider assistance being given. Although the report 
of the Tariff Board favoured this policy the Govern- 
ment rejected the recommendation on the grounds 
of the economic influence of increased supplies of 
brimstone in overseas countries. 

This decision was serious to pyrite producers, 
particularly the Mount Morgan company, and 
investigations were started into the practicability 
of establishing a chemical industry, to produce 
sulphate of ammonia based on the company’s 
pyrite concentrate and using coal from the com- 
pany’s colliery. The principal market for the 
product would be the sugar-cane fields in the State 
of Queensland. The cost of the proposed enterprise 
was estimated at £A6,000,000. An essential was to 
obtain a partner in the project who could provide 
finance and technical knowledge. Inquiries were 
made in the United Kingdom and the United States, 
and it has been announced that the United States 
company of W. G. Grace and Co. has agreed to 
participate in the project, subject to a favourable 
report by its technical representatives. The manu- 
facture of ammonium sulphate at Mount Morgan 
would require 50,000 tons per year of pyrite. In the 
last year’s operations the ore milled totalled 749,000 
tons with a head value of 2-68 dwt. gold and 1-:19% 
copper. Metal production was a record, with 
7,890 tons of blister copper containing 7,814 tons of 
copper and 67,070 oz. of gold. On the mining side 
removal of overburden is an important factor. 
Diamond drilling has been in progress to determine 
a possible displaced extension of the ore-body, but 
although mineralization below the Linda fault was 
located no payable material was found. The first 
hole of a programme at Bajool, 25 miles from Mount 
Morgan, has disclosed low but not unpromising 
values. 

Western Australian Bauxite.—Western Alum- 
inium N.L., a subsidiary of the Western Mining 
Corporation, has been prospecting for bauxite over 
a wide area in the Darling Ranges. The company 
has now sent a trial shipment of 7,500 tons to the 
Bell Bay, Tasmania, works of the Australian 
Aluminium Production Commission and has stated 
that work done so far has been geological mapping 
and drilling over a wide area. At one location close 
drilling has indicated some commercial-grade ore. 
If the test at Bell Bay is satisfactory further close 
drilling will be carried out on promising sites. 

Tasmania.— Broken Hill Proprietary is to expand 
its activities into Tasmania. A decision has been 
reached to establish an electro-metallurgical industry 
at Bell Bay at a cost of £A1,660,000. Initially the 
plant will produce ferro-manganese. Part of the 
steel industry’s requirements have hitherto been 
produced at Newcastle, New South Wales, and the 
balance has been imported. Provided conditions 
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prove favourable activities will be expanded into 
the manufacture of other electro-metallurgical 
products. Operations are to be conducted by a new 
company to be known as the Tasmanian Electro 
Metallurgical Co., Pty., Ltd., which will be a wholly- 
owned subsidiary of Broken Hill Proprietary. The 
works will be situated adjacent to those of the 
Australian Aluminium Production Commission at 
Bell Bay, an organization that has completed 
arrangements to increase its rate of production by 
4,000 tons of aluminium per year as a result of the 
State Government’s decision to invest an additional 
sum of £A1,500,000 in the works, which is now a 
jointly-owned Commonwealth and State venture. 
Negotiations are proceeding for the admission of a 
third partner and in such a case output will be 
increased to 28,500 tons of aluminium per year. 

Oil Exploration—The three companies - jointly 
drilling at Innamincka, Santos, Delhi, and Frome 
Broken Hill, have decided to cease drilling at 
Innamincka No. 1 well because of the exceptionally 
thick sedimentary section of presumed Devonian 
rocks extending from a depth of 7,143 ft. Selected 
sands will be tested. The depth reached is 12,637 ft. 
The decision has been made, in addition to the 
thickness of the presumed Devonian beds, owing to 
the steep dip of the beds which greatly reduce the 
chances of reaching older sediments in this location 
within the originally planned depth limit of 14,000 
ft. The drilling plant is to be moved across the border 
into Queensiand and a new well drilled at Betoota. 
The Innamincka No. 1 well will be preserved for 
possibie further operations. The Betoota anticline 
has been delineated by seismic survey and is stated 
to offer a compact drilling target. 

Hill 50 Gold Mine.—Hill 50 Gold Mine at Mount 
Magnet, Western Australia, is one of the country’s 
high-grade producers. Following a period of high 
production results and grade of ore workings have 
entered a zone of lower values. To meet this posi- 
tion ore production was increased, but results for 
the last financial year show a fall in profit from 
£A756,327 to £A698,692. Tonnage of ore was 
raised from 129,618 tons milled to 171,188 tons 
and gold production was 81,203 oz. compared with 
the previous year’s figure of 80,281 oz. Ore 
reserves have decreased from 852,000 short tons to 
711,000 short tons. Average grade of the reserves is 
reported to be steady at 10-1 dwt. The average 
yield per ton during the period fell from 12-39 dwt. 
to 9-49 dwt. per ton. No development work has 
been done below the 1,552-ft. level, but winzing 
below that horizon is to be commenced in the 
financial year. Working costs in the last year were 
57s. 10d. (Aust.) per ton, including development, 
a decrease of 8s. 8d. per ton on the previous year’s 
figures due to higher throughput. 

Northern Territory Gold.—The big gold producer 
of the Northern Territory, Australian Development 
N.L., has positive ore reserves of 158,000 tons and 
an average grade of 26-8 dwt. gold per ton. These 
figures compare with reserves of 163,000 tons and 
an average value of 26-8 dwt. in the previous year. 
In the last year, to June 30, the company treated 
35,000 tons of ore and re-treated 9,000 tons of 
tailings for the production of 47,734 oz. of gold. 
In the previous financial year production was 
30,678 tons of ore and 13,030 tons of tailings were 
re-treated for the recovery of 51,610 oz. of gold, 
wnich realized £A807,317. 

New ore developed last year amounted to 30,000 
tons compared with 20,000 tons in the previous 
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period. So far little ore of any importance has been 
located below a depth of 315 ft., reserves being 
maintained by the location of ore extensions in 
lateral work above that horizon. Extensive diamond 
drilling has been carried out and forms an important 
part of the development policy. 

In this field gold occurrence has ceased at 100 ft. 
to 150 ft. in most of the small mines opened up. 
In Australian Development the downward limit 
appears to be 315 ft. at present ; in the Eldorado 
the lowest productive workings were at about 
400 ft.; in the Peko mine gold occurrence, in 
association with copper to the amount of 6% to 8%, 
has persisted with marked regularity to the 1,000-ft. 
horizon, which is a direct reversal of the general 
history. Although there has been extensive drilling 
for copper occurrences, following the example of the 
Peko ore occurrence, no further copper deposits 
have been located. Much interest attaches to the 
discovery by the Peko company of an auriferous 
lode eight miles from its present mine with little 
or no copper at a depth of 400 ft. Four diamond- 
drill bores have intersected this lode in a length of 
1,200 ft. and have given values up to 4 oz. per ton. 
Shaft sinking to the 400-ft. horizon is in progress 
and the lode will be driven on at that depth and 
possibly at a higher horizon. This work may shed 
further light on ore occurrence in what is a very 
puzzling mineral field. 

Great Boulder.—Great Boulder Gold Mines, at 
Kalgoorlie, is firmly established as one of Australia’s 
great mines. Ore occurrence is persisting strongly 
in depth and much which was by-passed in the 
deep sinking policy of the early years is now being 
profitably mined in narrower lodes in the upper 
levels of the mine. Expenditure on prospecting for 
new ore since 1952 has approximated /£A150,000 
per year and has maintained reserves, but their 
maintenance is becoming more difficult each year. 
The chairman of directors has stated, however, that 
the company will be able to hold the present 
dividend rate for some years. 

An internal shaft is being sunk from the 3,100-ft. 
level and the 3,400-ft. plat has been completed. It 
is expected that sinking should reach the 3,700-ft. 
level by the end of March, 1960. In sinking to the 
3,400-ft. level two promising lodes were intersected 
in addition to low-grade makes of ore. 

The price for gold continues to be a heavy 
handicap to gold-mining companies, particularly as 
the basic wage continues to rise. A recent determina- 
tion of the State Arbitration Court has increased the 
basic wage on the goldfields from £A13 13s. 6d. to 
£A13 17s. 4d. per week. The increase, as it affects 
all other industries as well as gold, is unfortunate, 
since a period of price stability is necessary to help 
industry against imported products. There is also a 
threat in the labour suggestions throughout the 
Commonwealth for a shorter working week. This 
move was started by the New South Wales Govern- 
ment granting a 37-hour week to employees in 
State-owned coal mines. 

Coal.—Concurrently with the advance in 
mechanization in the coal mines and the greatly 
increased efficiency of the industry there has been 
an active search for new markets outside the 
country, rendered the more necessary by the steady 
replacement of coal by oil. On the railways there 
has been a great advance by diesel and electric 
traction and in the State of Victoria brown coal for 
gas making has displaced a substantial tonnage of 
black coal from the underground mines. There is 
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a growing export of black coal to eastern Asian 
countries and there is increasing Japanese interest 
in supplies of coking coal for the steel industry. 
A shipment of 9,500 tons of coal is being made 
to Japan from the Kianga coalfield in Queensland. 
A bulk loading plant costing £A230,000 has been 
constructed at Gladstone in anticipation of the 
development of an export trade. 

Barytes.—Production of barytes in South 
Australia is making progress and may develop into 
an industry of some importance. In the Australian 
market sales show a steady increase and the New 
Zealand Government orders for deep drilling have 
been secured in a very competitive market, for 
supply to a large geothermal steam project. The 
company has hopes of entering the overseas markets 
but is handicapped by lack of shipping and high 
freights. The South Australian deposits are stated 
to be large and the quality of the product makes it 
readily acceptable. 

Broken Hill South.—At the annual meeting of 
Broken Hill South the chairman stated that in 
prospecting operations major efforts will be directed 
to maintaining in use the establishments in Broken 
Hill as the primary objectives and in the current 
year the main operations will be testing and drilling. 
Overseas exploration techniques have been studied 
and a contract has been finalized with a Canadian 
geophysical prospecting company, a unit of which 
has now commenced work on the South company’s 
areas at Broken Hill, with the object of adapting to 
local conditions the latest geophysical methods. No 
further steps have been taken toward inviting 
partners to share in district exploration. 

In the mine itself two deep diamond-drill holes 
intersected the ore bed on the western flank of the 
Broken Hill anticline down-dip from the main 
ore-body. One hole cut a true width of 12 ft. of ore 
assaying 5-:2% lead and 15-9°% zinc with 1-4 of silver 
at the horizon of the 1,480-ft. crosscut. The second 
hole, approximately in the Delprat shaft cross- 
section, exposed a true width of 8 ft. of ore assaying 
8-3°%% lead and 6% zinc with 4-8 oz. of silver ata 
depth of 3,300 ft. from surface. These intersections 
are regarded as being potentially significant of ore- 
making structure. 


SOUTHERN AFRICA 
November 27. 


Chamber of Mines.—In its report for 1958 the 
Transvaal and Orange Free State Chamber of 
Mines received and investigated a complaint that 
gold mines were employing non-Europeans on work 
previously and traditionally performed by Euro- 
peans. It has been agreed that cases would in future 
be discussed with the management and _ failing 
satisfaction would be referred further to the 
Chamber. 

During the year under review recruiting of 
trainees for the miners’ training schools gained an 
increase in the number of South Africans, but a 
considerably lower number from overseas, the 
respective figures being 885 and 268. Indentures 
completed in 1958 included 209 local and 429 over- 
seas trainees and at the end of the year 689 local 
and 473 overseas trainees were attending the schools. 
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At the close of 1958 investigations and negotia- 
tions were still proceeding on the matter of disposal 
of saline underground water pumped from under- 
ground in the Free State and of etiluents from the 
uranium plants there. The contract with the 
Council for Scientific and Industrial Research under 
which it is conducting research into rockbursts 
and strata movement was renewed for another two 
years, while a three-year contract covering specialized 
aspects of the work was entered into with the 
Bernard Price Institute of Geophysical Research. 

Other investigations referred to include the use 
of the laboratory climatic chamber to establish a 
method of assessing the highest level of work or 
oxygen intake that native labourers can maintain 
when working continuously for a shift under different 
air conditions, studies of the performance of recruits 
in a tramming task and a simple synthetic task, and 
on the energy cost of tramming at various speeds 
and loads to determine the optimum method of 
tramming. In addition, the effects of heat on the 
performance of natives employed on underground 
tramming and the measurement of the maximum 
work capacity of mine recruits, to determine whether 
the simple procedures developed by the applied 
physiology laboratory are practicable for routine 
application in the mining industry. The laboratory 
continued the training of acclimatization super- 
visors coupled with routine inspections of acclima- 
tization centres. A radiometer for the accurate 
measurement of skin temperatures was designed 
and constructed in the laboratory, while, with the 
use of a full-scale model man in the climatic chamber, 
tests were conducted for the development of 
instruments for measuring convective heat exchange. 
Under contract from the Chamber a department of 
the Witwatersrand University initiated a study of 
the physical characteristics of the various ethnic 
groups constituting the industry’s native labour 
complement. 

Other research included special thermal precipi- 
tator tests on underground cooling plants to 
investigate their dust retention, experiments to 
determine the efficiency of salt aerosols in allaying 
air-borne mine dusts, investigation into the occur- 
rence of radon and radioactivity in mines, and 
tests to determine the most suitable form of vermi- 
culite for preparing the sodium silicate-vermiculite 
fire-retardant paint as a coating for underground 
timber. 

Precious Stones.—The Precious Stones Act, 1927, 
has been revised. Among the amendments is the 
substitution of a new definition for capital expendi- 
ture, which is now as follows :—Capital expenditure 
in respect of any mine means the amounts expended 
on equipment and shaft-sinking, including monies 
expended on sumps, pump chambers, stations, ore- 
bins, and other excavations ancillary to a shaft, 
as well as amounts expended on development of the 
mine, general administration, and management 
prior to the commencement of production or during 
any period of non-production, after taking into 
account any rebates, recoupments, returns, or 
revenue from such amounts. This appears to clarify 
and improve the present position. 

Trade.—With imports declining to £361,673,000 
in the first three 1959 quarters from the corre- 
sponding 1958 period figure of £433,791,000 and 
exports improving to £310,012,000 from 
£292,661,000, the adverse trade balance was reduced 
to {51,660,000 from £141,130,000. With the 1958 
figures in brackets, exports in 1959 included : 
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Mining machinery, £3,412,409 (£3,618,364) ; 
chromite, {£2,007,350 (42,207,018); lead conc. 
re-exports), £4,834,214 (£4,840,153) ; manganese 
ore, £2,714,185 (£4,400,102) ; fire-refined and blister 
copper, £6,643 ,392 (45,032,184) ; asbestos, 
£7,348,002 (£7,700,346) ; coal (mainly anthracite), 
£878,299 (£1,238,782) ; diamonds, 430,141,387 
(£23,746,444) ; and radioactive minerals, 
436,611,716 (£40,623,198). Excluded from the fore- 
going were gold sales of £180,300,000 (£170,439,000), 
much of the increase of the former representing 
private gold sales in the 1959 period. 

Taxation. An agreement has been reached 
between the governments of the Union of South 
\frica and the United Kingdom, including Northern 
Ireland, for the avoidance of double taxation and 
the prevention of fiscal evasion with respect to 
taxes on income imposed in the Union and in 
the Basutoland Protectorate. The agreement covers 
both individuals and enterprises resident for pur- 
poses of taxation in the two territories mentioned. 
Earnings or profits, under the agreement, will be 
taxed only in the territories where such have been 
derived or to which such is attributed and where the 
velevant permanent residence is located. Royalties, 
vents, or other considerations from patents, trade- 
inarks, or copyright, etc., received by residents of one 
of the territories in respect of use in another of the 
territories mentioned shall be exempt from tax 
in the first territory if such income is subject to tax 
in another of the territories mentioned. Any royalty 
or other consideration paid in respect of mining or 
quarrying operations or of any other form of extrac- 
tion of natural resources conducted within one 
territory to a resident of another of the territories 
mentioned shall be exempt from tax in the recipient 
territory. Where Union tax is payable in respect of 
income derived within the Union by a normal 
resident of Basutoland the latter shall impose no 
tax or shall credit such resident with the payment 
in respect of any Basutoland tax liable and vice 
versa. Relevant information shall be exchangeable 
among or between the governments concerned for 
the purposes of the agreement. Claims may be 
lodged with the tax authorities of the territory of 
residence, who will negotiate on the matter with 
the other authority concerned with respect to 
avoidance of double taxation. 

Shaft Linings.—Extensive tests conducted by a 
division of the Council for Scientific and Industrial 
Research in scale models of mine shafts have shown 
that considerable power savings can be effected by 
streamlining bunton sets. It has also been shown 
that fitting fully-streamlined fairings do not appreci- 
ably add to the practical benefits derived from semi- 
streamlined fairings. 

Transvaal.—Hartebeestfontein Gold Mining is 
at present drilling two bore-holes in the extreme 
north-western section, near the eastern boundary of 
the Zandpan mine. Both should be approaching the 
anticipated Vaal Reef horizon and are doubly 
important in that they will give some indication of 
values in the deep-level western section and re- 
garding what has been an open question about 
values in the extreme eastern Zandpan section. A 
third bore-hole, also nearing the reef horizon, is 
being drilled further south and near the proposed 
site of the projected No. 4 shaft, in the extreme 
south-western section. This is in ground adjoining 
an area of 437 claims between Hartebeestfontein and 
the Vaal Reefs mine, over which area the Harte- 
beestfontein company has acquired the mineral 
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rights. In due course the new area will be explored 
from the new No. 4 shaft. With payability and values 
in the deep-level section so far being of a lower 
order than expected, the development rate there is 
being raised to a level compensating for depletion 
in the shallower higher-grade section and facilitating 
the build-up of the milling rate. The gold plant 
capacity has been raised to 130,000 tons monthly 
and the milling rate will be increased to 120,000 
tons monthly early in 1960. This will mean milling 
greater tonnages of lower-grade ore. Previous 
estimates of capital expenditure to mid-1960 are 
expected to be exceeded. The company has become 
liable for tax and lease payments. Modifications to 
the uranium plant are expected to improve efficiency. 

Various new machines installed by Rooiberg 
Minerals Development to improve operating 
efficiency and extraction include new tables and a 
flotation cell in the “‘ dressing ’’ section and improve- 
ments to the slimes section, all in the main concen- 
trator. In the rough concentrator screening 
efficiency has been improved, two new jigs have 
been installed—one to make a scavenger con- 
centrate from the jig “ tails’’—and a table has 
been added for the “ dressing’’ of concentrates 
Recent development results have been mainly 
satisfactory. 

With funds accrued from the sale of plant and 
equipment redundant to the company’s require- 
ments Klerksdorp Consolidated Goldfields, Ltd., has 
acquired shares to the value of £10,227 out of an 
issued capital of £94,401 in Wandrag Asbestos (Pty.), 
Ltd. The latter holds the mineral rights over 13,000 
acres in the Kuruman district of Cape Province 
underlain by deposits of Cape blue asbestos. 
Development in one area has justified production 
from a plant recently installed and now com- 
missioned. Drilling results in a second area have 
been encouraging and three other areas are to be 
prospected and developed soon. Metallurgical tests 
on ore from the company’s uranium property west 
of Klerksdorp have been carried out by Wright 
Engineers, in Canada, utilizing a process developed 
by Professor Forward of Vancouver University— 
namely, leaching in closed towers at elevated 
temperatures and pressures followed by the solvent- 
extraction process—with very satisfactory results. 
The company has renewed its application to be 
designated a uranium producer and, while this is 
still being considered, sympathetic official reaction 
has been that with obstacles in the way there is 
no immediate prospect of the application being 
acceded to. 

Dominion Reefs (Klerksdorp), Ltd., recently com- 
missioned a waste sorting plant, which is at present 
sorting out 10% waste. This has contributed to 
the beneficiation of the yield to 1-0395 lb. per ton 
U,0, in 1958-59 from 0-992 lb. A high-acid leach 
plant was commissioned somewhat earlier and has 
resulted in raising extraction from 83%, to 85-5%. 
The cyanidation of gold concentrates from a flota- 
tion plant was to be effected from early 1960 and 
will increase the working profits by about £30,000 
a year. 

Blyvooruitzicht Gold Mining has effected, and is 
continuing the process, an improvement in the 
yield and grade by reducing the stoping width and 
increasing surface waste sorting. Further improve- 
ments have been carried out in the uranium plant 
operation and costs have benefited therefrom ; 
stockpiling of surplus uranium-bearing slimes is 
now being done. The programme of expansion, 
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which includes the sinking of the vertical shaft in 
country rock at the northern boundary of the lease 
area, embraces also extensions and improvements 
to the gold plant and to the power supply. Through 
the 1958-59 year the pumping capacity was raised 
to 24,260,000 gallons a day, while three of the four 
A sub-incline shafts have been completed to their 
final depths and the fourth is nearing it. In the near 
future sinking the B sub-inclines will be commenced, 
to be advanced to the southern, deep-level, boundary 
of the mine. 

With the remaining stamp-mills now removed 
from the operating circuit Consolidated Main 
Reef Mines and Estate is on all-sliming milling. 
Operations are being contracted further and under 
present conditions the profitable life of the mine is 
comparatively short. 

Resulting from disclosures of drilling in the 
central-east section West Driefontein Gold Mining 
proposes to sink a sub-vertical shaft from the 
southern extension of No. 3 shaft workings in 
about two to three years’ time. At about the same 
time sinking the second No. 5 sub-vertical shaft will 
be initiated in the extreme south-western section. 
Early next year sinking the No. 4 shaft in the north- 
eastern section will be resumed. Initial develop- 
ment on the Ventersdorp Contact Reef-in the south- 
western section and the recent borehole results in 
the central-east section have indicated that this 
somewhat erratic horizon is more consistently 
mineralized and more highly payable than previously 
anticipated. 

With the completion recently of a relatively high- 
capacity return air-way system from the deeper 
No. 1 shaft workings to the shallower Annan shaft 
Doornfontein Gold Mining will be able to utilize the 
full hoisting capacity of No. 1 and to advance the 
milling rate to about 100,000 tons monthly by about 
the middle of 1960. 

Rand Leases (Vogelstruisfontein) has secured 
rights on a tributing basis over about 127 claims 
adjoining the south-eastern section on its southern 
boundary, which form an extension of the deep- 
level workings on the Main Reef, Main Reef Leader, 
and South Reef horizons. The agreement with the 
holders of the mineral rights (Durban Roodepoort 
Deep) excludes the shallower Kimberley Reef. 
Mining rights have been applied for. Under pre- 
vailing conditions Rand Leases expects to be able 
to continue operations at current tonnages for 
another two or three years, labour permitting. 
Adequate labour, the consequent higher milling rate, 
and lower costs are favourable factors in the esti- 
mates of future operations. 

Rand Collieries and Fuel, Ltd., which owns 
extensive coal rights a short distance north of the 
Winkelhaak-Bracken-Leslie mines in the Kinross 
area, has not yet announced any definite -plans for 
the resumption of operations after many years of 
dormancy on a caretaking basis. There have, 

- however, been vague references to the possibility 
that the company might consider a _ tributing 
arrangement. 

In line with the recent marked improvement in 
the marketing of asbestos Barberton Chrysotile 
Asbestos has commissioned a treatment plant to 
cope with the better demand. The company is now 
planning the installation of the new treatment plant, 
the purchase of which was held up during the period 
of recession in the asbestos market. Recent develop- 
ment has yielded satisfactory results and has 
improved the ore-reserve position somewhat. 


Natal.—Associated Manganese Mines of South 
Africa, Ltd., which owns 800,000 of the 2,000,000 
issued shares of Feralloys, Ltd., is to acquire the 
outstanding shares through the issue to the holders 
of an equivalent number of Associated Manganese 
shares. Even at present price levels Feralloys 
operations are proving very profitable at a time when 
earnings and profits are passing through a lean 
period. While the exchange will bestow a sub- 
stantial capital gain ‘to Feralloys’ shareholders, 
Associated Manganese will acquire a very profitable 
investment. 

Cape Province.—South African Manganese, Ltd., 
has probably by now completed the establishment 
of its new mine on the farms Hotazel and York A in 
the Kuruman district of the Northwestern Cape, 
initial production having started. The new rail to 
the mine, now being constructed, should be com- 
pleted by early 1961. Until the capital costs of the 
line have been recouped all traffic on the extension 
will be subjected to a levy of between 10s. and 20s. 
a ton conveyed, additional to the normal tariff. 
Meanwhile road transport is being used. ESCOM 
power supplies will be made available to the mine 
and other workings in the general area within about 
a year and will result in economies. The company 
reports a recent increase in the demand for man- 
ganese ore, but at what appear to be relatively 
lower prices which yield a profit considered satis- 
factory under the circumstances. Local sales have 
maintained their upward tendency. The company 
has further extended its mineral rights. 

Central African Federation.—The companies of 
the Rhodesian Selection Trust group—namely those 
which share a common management from central 
offices in Salisbury—have advanced loans respective- 
ly of £2,000,000 and £1,000,000 to the governments 
of Northern Rhodesia and Nyasaland for African 
development and stated that to African -yes 
political and social advancement is just as important 
as their economic counterpart and should not lag 
too much behind the latter. The future prosperity 
of the companies is stated to depend on three major 
factors: The satisfactory evolution of the political 
future of the territories in which they operate, the 
behaviour of the copper market in the future, and 
ability to evolve production and marketing policies 
which would achieve a balance of production, 
demand, and the price of the metal. 

A preliminary survey of the potential water 
resources of the Kafue River in Northern Rhodesia 
has disclosed six possible sites for dams, the largest 
being near the Mufulira Bridge near Kafirdonda. 
Some sites will be selected to provide for the future 
water requirements of the Copperbelt. The estimated 
potential water supply is nearly 100,000 million 
gallons. 

Wankie Colliery, which from 1956-57 to 1958-59 
experienced a decline in coal sales from 3,945,000 
tons to 3,619,000 and in coke sales from 272,239 tons 
to 205,188 tons, estimates that sales in the 1959-60 
period will be rather higher than recently experi- 
enced. Thereafter power supplies from the Kariba 
hydro-electric scheme will become significantly 
marked and coal supplies to thermal power plants 
and the railways will materially decline to a low 
point in about three to four years time. After that 
phase expected industrial demand and increased 
sales to African communities should reverse the 
trend of sales. 
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Trade 


Notes 


Large Diamond Drill 


Our Australian correspondent referred in 
his notes in the November issue to what is 
described as the largest diamond drill in the 
world and some particulars of the machine 
have since become available. It is illustrated 
here and is capable of drilling to a depth of 
over 10,000 ft. in either vertical or angle 
holes. The drilling rig for 2}-in. diameter 
holes will operate in conjunction with an 
inclineable frame carrying a head sheave 
72 ft. from the base, which permits hoisting 
60-ft. lengths of rods and down time during 
hoisting and lowering rods is thus reduced to 
a minimum. 

The head unit is the largest of this type to 
be made and is capable of rotating the string 
of drill rods, giving the necessary thrust in 
the preliminary stages and sustaining the 
weight of the rod string in the later stages. 
Two hydraulic cylinders combine the func- 
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tions of thrusting and lifting. The head is 
mounted on trunnions to permit the desired 
alignment and the unit can be retracted 
hydraulically 33 in. to clear the hole when 
using the hoisting equipment for pulling and 
lowering the rods. Power is transmitted 
through a torque converter and hydraulic 
power-shift gearbox giving easy finger-tip 
control of the full range of speeds between 
200 and 1,500 r.p.m. both forward and 
reverse. The drill outfit, comprising the head, 
hoist, and engine, is located on the base and 
between the side members of the inclineable 
head frame. 

The hoist, which has a single drum is 
designed to give a direct line pull of 50,000 lb. 
with hoisting speeds up to 300 r._p.m. Both 
the drum and countershaft are mounted on 
heavy-duty self-aligning roller bearings. The 
drum carries one working layer of 1} in. 
diameter steel rope sufficient to hoist a 60-ft. 
strings of rods and is equipped with specially 
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designed brakes. Provision is made for 
racking back the hydraulic head indepen- 
dently of the hoist to allow for hoisting and 
lowering of rods. 

Two 36 in. diameter by 6 in. wide brakes 
operate on the water-cooled brake drums of 
the hoist. To reduce operator fatigue to a 
minimum in handling such heavy braking 
loads, and to provide finger-tip control, the 
brakes are actuated by springs and released 
by a mechanism operated by two air cylinders. 
With this ‘‘ deadman ”’ design the brakes are 
automatically applied if there is any failure 
in the air supply. 

Power is supplied by a Cummins turbo 
diesel of 175 h.p. driving through a Rockwell 
hydra-drive which combines the features of a 
hydraulic torque converter and power shift 
transmission. This unit gives four forward 
and four reverse speeds with a full power 
implement drive (used to drive the hydraulic 
pump). Separate take-offs drive the head, 
hoist, and hydraulic pump and an_air- 
compressor is attached to the engine. The 
hoist drive can be completely disengaged 
during drilling and the head unit discon- 
nected when hoisting. The drive to the head 
and hoist units is by means of Triplex roller 
chains totally enclosed in oil-proof guards. 

The inclineable frame carries the head 
sheave and provides stacking space for the 
rods. While combining strength and rigidity 
it is designed to be readily dismantled, 
transported, and re-erected. The regular 
diamond drill head as described employs a 
revolving quill shaft which is geared to 
advance 33 in. The drill rods pass through the 
quill and are gripped by a chuck which is 
released at the end of the stroke and the quill 
shaft run back for another stroke. For 
rotary drilling the regular hydraulic type of 
diamond drill head is replaced by a conven- 
tional rotary table. This allows a driving 
stem, or kelly, to be used giving long working 
strokes of 10 ft. or more but is used for 
vertical holes only. 

This modern drilling outfit, designated 
“F150,” is being installed at the Kalgoorlie 
Southern Gold Mines for Western Mining 
Corporation. Apart from the power unit the 
outfit was completely designed and manu- 
factured by Mindrill, Ltd., manufactuerers of 
a complete range of underground and 
surface diamond drilling machines and 
ancillary equipment, including diamond set 
bits and reamer shells. These particulars are 
released by Mindrill Exports Pty., Ltd., of 
86-106 Plenty Road, Preston, N 18, Victoria. 
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Vertical Variometer 


Particulars have been made available by 
the ABEM Co. (AB Elektrisk Malmletning), 
of Danderydsgatan, 11, Stockholm, of an 
addition to their series of vertical vario- 
meters—the MZ4 magnetometer, as illustrated 
here in diagram. The instrument, like the 
earlier models in the series, consists basically 
of a small magnetic needle suspended on a 
thin horizontal torsion wire and free to turn 
about the wire’s axis. When the needle, is 
horizontal there is no torsion in the suspension 
wire and as all measurements are taken with 
the needle in this position these will be free 
from elastic aftereffect. The vertical com- 
ponent of the earth’s magnetic field deflects 
the needle from its horizontal reference 
position and a mirror fitted to the needle 
shows this deflection in the autocollimator. 
The needle is brought back to its horizontal 
reference by a magnetic field which opposes 
the earth’s vertical field and which is produced 
by two internal compensating magnets. 
These compensating magnets are adjusted by 
two controls on the side of the magnetometer. 

The two measuring ranges incorporated in 
the MZ-4 make it possible to use the magneto- 
meter anywhere in the world without the 
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addition of extra compensating magnets and 
without making any internal adjustments to 
the suspension system. The sensitive range 
allows continuous readings over an interval of 
about 20,000y and is controlled by a micro- 
meter drum. The super range has 20 built-in 
steps which give accurate base transfers and 
extend the continuous reading interval 
from plus 150,000y to minus 150,000y. 

The sensitive range micrometer drum may 
be read to 0-1 scale division which corre- 
sponds to about ly. When repeating measure- 
ments at one field station—that is, levelling, 
reading, taking up the tripod, setting down 
the tripod, levelling, and reading again—an 
overall accuracy of about 3y is obtainable. 
This test is carried out on each MZ-4 before 
delivery and a test certificate giving the 
actual figures is enclosed with the operating 
and servicing manual. 


Hydraulic Loading Shovels 


At a recent demonstration at their works 
at Welwyn Garden City, Herts., to which an 
extension has now been added, F. E. 
Weatherill, Ltd., showed three new models in 
their range of hydraulic loading shovels. 
These are the L60, L62, and L64, each of 
which is a four-wheel drive machine, while 
the two larger incorporate automatic scoop 
levelling into preset controlled digging angle. 
The L 60 is equipped with an Ford diesel 
engine rated at 62 b.h.p. at 2,250 r.p.m., and 
the L62 has a Ruston and Hornsby air-cooled 
engine of 85 b.h.p. at 2,000 r.p.m. The L64, 
which is illustrated here, has a bucket of 
2 cu. yd. heaped capacity and is fitted with 
the Rootes Lister TS3 diesel engine which 
develops 108 b.h.p. This unit is a three 
cylinder two stroke with horizontally- 
opposed pistons and blower-assisted scavenge. 





As with the other two, the L64 is designed 
to give above-average forward reach and 
discharge height and is capable of discharging 
over a height of 11 ft. 6in. A torque converter 
is provided, together with Weatherill gearbox 
incorporating power shift transmission, giving 
four speeds forward and four reverse with a 
speed range in either direction of 0 to 24 m.p.h. 
A selection of either two or four wheel drive 
can be achieved. 


New Mineral Dressing 
Laboratory 


An opportunity was recently afforded by 
the General Electric Co., Ltd., of Magnet 
House, Kingsway, London, W, to visit the 
company’s mechanical engineering works at 
Erith, Kent, and to inspect the new mineral 
dressing laboratory, recently transferred 
there from Wembley. The company states 
that advantage has been taken of this move 
to add to and expand the range of the equip- 
ment available and the new facilities are 
believed to be most comprehensive. The 
original laboratory at Wembley was set up 
in 1930 for flotation work and simple gravity 
concentration, but practically all ore treat- 
ment and coal preparation processes can 
now be carried out, it is stated, and in addition 
to testing work, there will be a continuous 
development programme for new machines 
and processes. 

The new laboratory is laid out on two floors, 
one end of the building being for wet work 
and the other for dry. Much of the equipment 
is portable and has been designed for plugging 
in at any convenient point so that machines 
can readily be assembled into various com- 
binations—such as, a rod- or ball-mill, 
classifier, circulating pump, and _ feeder. 
Primary crushing is performed in a jaw- 
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crusher which can take 2-in. pieces, while 
secondary crushing can be carried out with 
rolls if desired, but, as the jaw-crusher is 
comparatively small, it can easily make a 
product suitable for ball- or rod-mill feed. 
Batches of ore are handled in standard steel 
pans by means of a Slingsby pan truck and a 
hydraulic lifting device. A disc grinder is 
available for fine grinding of assay samples. 

Coarse ore can be treated by heavy-media 
separation or in a jig, the H.M.S. machine 
being an effective unit with a 20-in. diameter 
separating cone, a Sherwen screen, and a 
Wilfley pump. Ferro-silicon or magnetite are 
normally used for making the medium in 
which separation takes place and a separating 
density as high as 3-5 can be reached. Fine 
ore and coal can be concentrated in Hum- 
phreys spirals, on a shaking table, or by 
flotation. The spirals are full-size commercial 
units which can be run either with a con- 
tinuous feed or, for relatively small samples, 
with a batch feed in a closed circuit. The 
table is a small-scale machine for continuous 
running, with circulation of middlings if 
required. Flotation is carried out in batch 
cells of various sizes. A wet magnetic 
separator is available either for treating 
ores containing highly magnetic material or 
for cleaning magnetic media used in the 
heavy-medium separation machine. 

Dry processing can be done in a high- 
intensity magnetic separator of the cross- 





belt type or by high-voltage (electrostatic) 
separation in a laboratory-size unit, both 
machines being capable of continuous 
operation. 

Preparation of ore for processing can be 
done by grinding and classification and 
laboratory grinding procedure, it is claimed, 
has been developed to a stage of high 
efficiency. It can be carried out in batch or 
continuous mills, with either balls or rods, in 
open or closed circuit. A special hydraulic 
classifier has been developed which can be 
used either for batch or continuous sizing and 


can be incorporated with the grinding unit. 


when closed-circuit operation is required. In 
addition, a conventional 3-in. cyclone unit is 
available for classification or desliming either 
by batch or continuous operation. A rotary 
vacuum filter is used for dewatering solids 
during preparation and separation procedures. 


In addition a full range of control equipment - 


is available. 


Laboratory Hydrocyclone Test 
Set 


An addition has been made to the range of 
hydrocyclones made by Liquid-Solid Separa- 
tions, Ltd., of 2 Anderson Street, London, 
S.W. 3. This is a laboratory test set and in 
the model (as illustrated) both 15 mm. and 
30 mm. hydrocyclones are fitted with a 
newly-devised “ flanged-conical ’’ feed inlet 
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joint which is connected to the delivery pipe 
of the pump or other pressure source by means 
of special adaptors, supplied in either Pyrex 
or Nylon, and clips. It has a capacity range 
of } to 4 g.p.m. and is capable of making 
separation down to 5 microns in suitable 
cases. A pump unit suitable for the set is also 
available. 

ALFRED R. ALLEN has left Vanvouver to take up 
residence in Thames, New Zealand, where he will 
join Dr. A. G. PENTLAND in directing exploration 
and development for South Pacific Mines, Ltd., and 
South Seas Mining, Ltd., Canadian companies with 
large mine holdings on the Coromandel Peninsula 
of the North Island. 

A. J. CLarK has left for Northern Rhodesia. 

G. J. CosLeTT is home from Malaya. 

J. A. Danso has left Canada for Ghana. 

T. D. Fretp has been appointed deputy gencral 
manager of North Kalgurli (1912), Ltd. 

Guy FINLAyYSON is home from the Argentine. 

H. S. Fowter, formerly with the Consolidated 
Mining and Smelting Co. of Canada, Ltd., has 
recently transferred from the Kaiser Aluminum and 
Chemical Corporation to Kaiser Engineers and 
Constructors, Inc., as engineer-in-charge of site 
investigation for the dam of the Volta River hydro- 


electric and aluminum development scheme in 
‘Ghana. 
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Sir RONALD PRAIN has been elected president of 
the Institute of Metals for 1960. 

GEORGE C. REYNOLDs is now in South Africa. 

H. W. RHODEN is now in Morocco. 

W. E. SEvIeEr has left for Nigeria. 

L. L. WALKER is returning from Sierra Leone. 

P. F. WHELAN has left Consolidated Tin Smelters, 
Ltd., to join the British Internal Combustion 
Engines Research Association. 

CHARLES M. WuiTE, chairman of the Republic 
Steel Corporation, has been proposed for the 
Benjamin F. Fairless Award of the American 
Institute of Mining, Metallurgical and Petroleum 
Engineers in recognition of the fact that “ his 
ability, energy and determination in starting the 
top-pressure blast furnaee and foresight in providing 
it with prepared burdens have created the world’s 
dominant metal producer ”’ 

Davin JuLtus Oscar BRANDT, who died on 
November 23, took his Associateship in metallurgy 
at the Royal School of Mines in 1941. After a period 
with Murex, Ltd., he became attached to the 
Ministry of Supply in 1942, at the Department of 
Tank Design, being concerned chiefly with the 
development and testing of armour plate. After 
the war Mr. Brandt joined John Miles and Partners 
(London), Ltd., consulting metallurgical engineers, 
remaining with them until 1948 when he went to the 
British Iron and Steel Research Association as a 
senior scientific officer in the steelmaking division. 
He left B.I.S.R.A. in 1955 to practise independently 
as a metallurgical consultant, but in 1957 he joined 
Industrial Newspapers, Ltd., to become metal- 
lurgical editor of Jvon and Coal Trades Review and 
editor of Metal Treatment and Drop Forging. 








THE INSTITUTION OF MINING AND 
METALLURGY 


Elections and Transfers 


Membery.—Samuel Harrison CLARKE, M.Sc. 
(Knebworth). 

Associate Member to Member.—Laurence Alington 
CROZIER (London) ; Dowl Foorp, A.O.S.M., B.Sc. 
(Jos); Alan KEe.iey, A.C.S.M. (Mufulira) ; George 
St. John OxLEy-OxLanp, B.Sc. (Rooiberg, Trans- 
vaal). 

Asscciate Member.—Julian CuucuHLaA, A.C.S.M. 
(Potrerillos, Chile); John Raymond Jay, B.Sc. 
(London) ; Thomas Peter Jones, B.Sc. (Kitwe) ; 
Ladislaw KropacEK (Tororo, Uganda); Denis 
Walter McManon, B.E. (Mufulira); Norman 
MusGRAVE, B.Sc. (Bulawayo); Peter Frank 
NorrisH, A.R.S.M., B.Sc. (Sheffield); Stephen 
Nwachukwa OFromaH, A.C.S.M. (Swansea); Roy 
Constant VAN DER Spuy, B.Sc. (Rooiberg, Trans- 
vaal). 

Student or Affiliate to Associate Member.—Denys 
Stuart LAwRIE (Sungei Lembing, Malaya); Peter 
David Ralph Mattsy, A.R.S.M., B.Sc. (Spragge, 
Ontario); Peter John Nunn, A.C.S.M. (Sutton 
Coldfield) ; Noel Eric Possrert, A.C.S.M. (Bancroft). 

A ffiliate.—Victor Frederick Emmanuel ANDREWS 
(Hulti, S. India); Lieh-Leng CHENG, Ph.D. 
(Pittsburgh) ; Ebenezer Kofi EpJAn (Camborne) ; 
Alan Robert Dundas Orr (Glasgow) ; Ulric Bernard 
ScHIjF, B.Sc. (Luwanshya). 

Student.—Donald Charles BatLrey, A.C.S.M. 
(Eiffel Flats, S. Rhodesia) ; Ay Moy CHAN (Pahang) ; 
Jeffrey Boardman CLamp (Konongo). 
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Metal Markets 


During November! 


Copper.— Broadly speaking, copper? has been in 
exactly the same position during November as in the 
preceding three months—that is, the market has 
been dominated by the immediate position in which 
the U.S. strikes figure predominately, but has 
not been able to ignore the middle and long-term 
prospect that, eventually, a state of oversupply 
will return. Certainly matters in connexion with the 
U.S. copper strikes have been much more fluid 
during the past month and settlements have been 
reached between certain producers and certain 
unions, although it is fair to say that the back of 
the strike is by no means broken yet. At the same 
time, as this report is written, prospects for this 
desirable change seem better than at any time since 
the strike broke out. 

A good deal would appear to hinge on negotiations 
between the Kennecott Copper Corporation and the 
International Union of Mine, Mill, and Smelter 
Workers now taking place. Kennecott has already 
arrived at an agreement with the United Steel- 
workers Union which has, for instance, made 
possible the resumption of smelting at Garfield, at 
any rate as long as raw material stocks hold out. 
Although stigmatized by other industrial leaders as 
unduly generous to the unions (involving, as it does, 
a package wage increase over three years of 22-3 
cents an hour) the settlement follows the lines taken 
by the independent settlement reached between 
Kaiser Steel and the Steelworkers Union. 

One of the main keys to the true significance of 
the American position, of course, is the level of 
stocks held by consumers. All the available evidence 
suggests that consumers were, in fact, able to take 
advantage of the extensive forewarning of the strike 
which they received to accumulate very substantial 
stocks from which they are still living comfortably. 
At the same time the drain on London Metal 
Exchange warehouse stocks has continued, showing 
that copper shapes, at any rate, are not very easily 
obtained in North America. This process has now 
virtually run its course. 

Two features of the November scene that should 
not be omitted are: First, the coming into effect of 
the ‘‘ Outer Seven,” officially the European Free 
Trade Area, and secondly, some easing in the 
critical competitive conditions which have character- 
ized the U.K. cable trade for the greater part of this 
year. The first has already been followed by 
an exploratory meeting between U.K. and 
Scandinavian copper and brass semi-fabricators and 
the second, by helping the health of one of copper’s 
major outlets, can ultimately be only to the good of 
the metal itself. 

During September copper consumption was 
57,367 tons (45,178 tons refined). Production of 
primary refined was 9,320 tons and 9,964 tons of 
secondary refined. Stocks of refined showed a 
decline at 66,178 tons from 74,347 tons and blister to 
11,625 tons from 15,136 tons. 

Tin.—The greater part of November has been 
occupied with contemplating the possible outcome of 
the Tin Council meeting to be held in London from 
December 1 onwards. This will, of course, be quite a 


1 Recent prices, pp. 296, 344. 
2 See Table, p. 344. 
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significant meeting, as not only will the first quarter 
1960 quotas be fixed there—this is a ticklish opera- 
tion—but the major question of proposals for the 
future operation of a tin control agreement after the 
expiry of the present one in 1961 will also be 
ventilated. 

The quota question has come in for perhaps some 
of the most detailed pre-analysis that any question 
to be considered by the Tin Council has attracted. 
The upshot of informed opinion on the market is 
that earlier impressions that the sky was, to all 
intents and purposes, the limit in this respect were 
erroneous. Undoubtedly, a factor contributing to 
this conclusion was a mistaken statement which 
appeared in the financial Press here to the effect that 
the Buffer Stock holdings were already down to 
3,000 tons. This was swiftly and authoritatively 
denied by the Buffer Stock Manager in terms which 
made it clear that Buffer Stock holdings were still 
of a reasonable order, although there is little doubt 
now that they must, at any rate, be under 10,000 
tons. To this, however, must be added, the 2,500 
tons which are to come from the U.K. Govern- 
ment’s stockpile and will be released during the 
first quarter next year. Added to this is the fact 
that the U.S. steel situation is by no means running 
smoothly owing to the strike not being settled, but 
only in abeyance, so that demands for tin from that 
quarter remains very much an unknown quantity. 
In the light of these cautionary points informed 
opinion puts a ceiling on an intelligent quota for 
the first quarter of 35,000 tons and, in fact, many 
people hope for a rather lower figure. Balancing this 
is only one consideration—namely, that tin should 
not come above £800 a ton or $1 a lb. 

U.K. September consumption was 2,073 tons and 
production 2,229 tons. Stocks declined to 10,624 
tons compared with the August total of 10,752 tons. 

Lead.— During November a certain amount of 
optimism has been generated about lead. At one 
time, prices here rose somewhat on an apparent 
shortage, but the arrival of further supplies of 
Continental metal soon ended the improvement.' 
Later, on some influential buying, there was another 
sentimental improvement, but this tailed off even 
without any additional supplies being attracted to 
London. The American import quotas have been 
under further fire both from domestic smelters and 
Canada and Australia, but somehow there seems no 
more chance of this feature of the market being 
changed. 

U.K. September consumption was 30,255 tons 
and production of English refined 8,817 tons. 
Stocks were down to 63,121 tons. 

Zine.—A shortage of zinc in London Metal 
Exchange warehouses has kept the market in 
London at a reasonably high level! and, unfor- 
tunately, with a largish backwardation for the 
greater part of November. Any prospects of an 
undue rise (which certainly seemed likely at one 
time) were quashed by a U.K. Government release 
of 3,000 tons of metal for sale before the end of the 
month. Not a big tonnage in itself, the release 
recalled the quantity available in total from this 
source. 

U.K. September consumption was 31,270 tons 
and production 7,111 tons. Stocks were marginally 
up at 40,995 tons. 

Iron and Steel.—The general recovery in the 
British steel trade continues and the steelworks are 


1 See Table, p. 344. 
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now operating at 90% of capacity. Whether this 
percentage can be increased remains to be seen, 
however, for the demand for some heavy products— 
such as, plates and railway and colliery material— 
is still none too robust. It is still the light products— 
such as, sheets, tinplate, strip, light sections, 
ferro-concrete rounds, etc.—which are enjoying the 
best conditions ; for these delivery delays are tending 
to lengthen. Actual consumption of such products, 
with the exception of sheets and ferro-concrete bars, 
does not appear to have gone up very much, 

It is not only the home trade which is giving 

support to the industry; the export trade is 
booming, too. In October British exports of iron and 
steel shot up by 90,000 tons to a new record of 
356,310 tons, making for the first ten months of the 
year 2,480,000 tons. 
’ Imports are fairly stable at between 50,000 tons 
and 60,000 tons a month. In October half consisted 
of sheet steel and the bulk of the remainder of 
pig-iron and ferro-alloys. 

Iron Ore.—U.K. imports of iron ore in October 
were at the high level of 1,390,000 tons, making 
10,660,000 tons for the first ten months (against 
11,020,000 tons in the same period of 1958). 

Aluminium.—The United Kingdom market for 
primary aluminium is very firm at the moment. 
One contributory factor is the lack of supplies from 
Russia, which have been falling off for some weeks 
past and which have been virtually non-existent in 
this country for the past month or so. What little 
there is to be had is in the nature of left-over stocks 
and is fetching some relatively high prices, even in a 
market which is generally more buoyant than it has 
been for some time past. Another interesting fact 
about the present position is that there is practically 
no discount market in aluminium at the moment. 
The only discounts that can be had right now are 
the ordinary commercial discounts given by big 
American and Canadian suppliers for normal bulk 
purchases or for cash. 

Aluminium scrap is enjoying boom conditions as, 
indeed, it has been doing throughout the month. 
The sustained upward pressure on aluminium scrap 
prices in recent weeks has resulted more recently 
in an all-round increase in prices, irrespective of 
grade, and midway through November many 
merchants were voicing the opinion that the higher- 
priced grades had then reached about as high a level as 
was possible in relation to the price of primary metal. 

Canadian primary aluminium is still quoted at 
£180 a ton delivered. If there were sufficient cheap 
metal about one would not be surprised to see 
secondary ingot makers buying it rather than scrap, 
especially as they have begun to express some con- 
cern at the present level of scrap prices. At the 
moment, however, there is very little likelihood of 
more becoming available for some little time, so it 
seems probable that scrap merchants will be able to 
enjoy the present state of affairs yet awhile. 

Antimony.—Conditions so far as trading in 
antimony is concerned have been somewhat static 
for some time past. They continued so throughout 
November and prices remained at their previous levels 
for all grades quoted. English regulus is at present 
still quoted at £197 10s. a ton for 99-6% material, 
delivered, while 99% material is quoted at £190. 

Arsenic.— Arsenic, like antimony and a number of 
other metals, is currently going through a period of 
price stability. Throughout the month it has 
continued to be quoted at £400 a ton. Arsenic 
trioxide is still priced at £40 to £45 a ton, ex stock. 
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Bismuth.—Trading in bismuth has been so 
featureless in recent months that its present price 
quotation is only nominal. Nevertheless it is 
quoted for the time being at 16s. a lb. for one-ton 
lots, ex warehouse. 

Cobalt.—Cobalt metal on the United Kingdom 
open market is currently priced, as it has been for 
some time past, at 14s. a lb. delivered. The U.K. 
contract price for delivered metal is still 12s. 6d. a 
Ib. Black and grey oxides are fetching 9s. 1d. and 
9s. 8d. a lb. respectively. 

Cadmium.—U.K. consumption of cadmium so far 
this year continues at a healthy rate. Arrivals from 
Belgium have been on the increase in recent months 
and the latest available figures (published last month) 
show that a certain amount of metal is now coming 
into this country from Holland. Arrivals from 
Rhodesia so far this year are virtually non-existent 
when compared with last year’s figures and 
Australian cadmium is also less plentiful. Following 
the rise in the United States price of cadmium 
in October, referred to in last month’s issue, 
Continental prices advanced somewhat in the 
middle of November. This rise was followed closely 
by an advance in the prices asked by sellers of U.K. 
and Empire refined metal in this country. They are 
now asking 9s. 6d. a lb. for 1-cwt. lots delivered as 
against 9s. a lb. at the beginning of the month. 
Sellers of metal imported from sources outside the 
Commonwealth are asking various prices in the 
range 9s. 6d. to 10s. 6d. a Ib. at present, depending 
largely on the quantity required. 

Chromium.—There has been no marked change in 
trading position as regards chromium metal for 
some little time past. At present the metal is being 
quoted again at between 6s. 11d. and 7s. 4d. a Ib. 

Tantalum.—Tantalum ore of 60% metal content 
continues to be priced at 650s. to 700s. a unit, 
occasional inquiries from European consumers 
being just sufficient to keep it within that range. 

Platinum.—The London market for imported 
platinum has had a firm undertone for some weeks 
past. This was reflected early in the month by a rise 
in the quotation from £26 15s. to £27 10s. a troy 
ounce to a new level of £27 5s. to £27 15s. This 
brings the upper of the range to within 15s. of the 
price quoted for U.K. and Empire refined metal, 
and this fact alone is sufficient to make certain 
observers think that a rise in the latter cannot be 
very far distant. On the other hand, it is now 
(at the time of writing) some three weeks since the 
change and U.K. and Empire refined platinum is still 
being quoted at £28 10s. 

In the United States last month the Baker 
Platinum Division of Engelhard Industries bid 
successfully for some 4,500 oz. of scrap platinum 
electrodes. Their price was $76-51 per oz. less a 
refining charge of $3 per oz. as compared with the 
New York open-market price of $77 to $80 an oz. 

Iridium.—Iridium sponge and powder is still 
quoted nominally at 424 to £26 15s. per troy oz. 
although there is very little business in it at the 
moment. 

Palladium.—The improvement in the statistical 
position of palladium metal towards the end of 
October was maintained during the early part of 
last month and prices, which had previously risen 
from {7 5s. to £8, rose to £8 12s. 6d. per troy oz. 
This total increase of 27s. 6d. took place in a period 
of under two weeks, while U.S. prices underwent a 
rise from $20 to $22 an oz. to $22 to $24 an oz. In 
view of the fact that palladium had been stable at 
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£7 5s. for such a long period previously, however, 
the rise was regarded with some degree of caution in 
certain quarters, although there is, as yet, no sign of 
an equally sharp return to the former level as some 
people feared. 

Osmium.—Osmium is one of several metals in 
which there is hardly any trading at the moment. 
Its price is still nominally £23 to £32 5s. per troy oz. 

Tellurium.—Tellurium lump and powder 99% 
to 99-5%, is again quoted at 18s. a lb. Tellurium 
sticks minimum 99-5% are priced at 20s. a Ib. 

Tungsten.—The tungsten-ore market began the 
month on a weak note with prices falling as low as 
120s. per long ton unit for contract B material by 
November 9 or thereabouts. On November 11, how- 
ever, British Tungsten—the Government agents 
whose operations had been casting something of a 
cloud of uncertainty over the market—announced 
that they would not be selling any more material 
until December and then only about 80 tons. 
Following this move, which rather surprised trading 
circles at the time, prices became noticeably firmer 
almost overnight. Indeed some consumers found 
themselves caught with lower stocks than they 
would have been content with but for British 
Tungsten’s activities earlier in the month and thus 
had to buy whatever material was to be had at the 
time. In consequence dealers were able to use the law 
of supply and demand to good effect and push prices 
up to the neighbourhood of 150s. (and in some cases 
152s. 6d.) before the month was out. 

Nickel.— There is little or nothing to report about 
nickel from a market point of view at the moment. 
Its price is still £600 a ton delivered. 
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Chrome Ore.—Trading in chrome ore virtually 
ceased some months ago. Under normal conditions 
suppliers would have been able to look forward to a 
reasonable demand from European ferro-chrome 
producers at this time of year. At the moment, 
however, hydro-electric power is still in short supply 
after the conditions of drought or near-drought 
appertaining throughout the summer months and 
ferro-chrome production almost ceased. Further- 
more, many producers still have adequate stocks in 
hand that would normally have been consumed by 
now so there can be little hope for the present of any 
radical change in the situation. 

Rhodesian metallurgical ore continues to be 
priced at £15 15s. per ton c.i.f. Turkish ore, which 
was stated last month to be selling at prices nego- 
tiated individually between buyers and sellers, is still 
being listed at a nominal $33-50 a ton. 

Moly bdenite.—Molybdenum is in adequate supply 
at the moment to satisfy the healthy demand that 
exists right now in Europe in general for ferro- 
molybdenum. As before it is still being quoted 
at 8s. 11d. per lb. Mo contained, f.o.b. mine. 

Manganese Ore.—Manganese ore, which has had a 
dullish look from the market point of view recently, 
remained so last month. In fact the position has 
begun to look somewhat bleak so far as the United 
Kingdom is concerned, by far the majority of the 
country’s requirements for low-grade ore for next 
year having been met by recent purchases of 38% 
to 40% ore from Jndia and South Africa. The price 
is reported to have been in the region of $18 f.o.b. 

The price of 46% to 48% ore c.i.f. U.K. is still 
68d. to 70d. per unit of Mn. 












Tin, minimum 99-75% ; 


Copper, electro; Lead, minimum 99-75% ; 


Tin Copper 


Tin, Copper, Lead, and Zine Markets 


and Zinc, minimum 98%, per ton. 


Lead Zinc 


Date a -- SEaaaniae -~ —__—— - — ———-—-- 
Settlement | 3 Months Spot 3 Months Spot 3 Months} Spot 3 Months 

_— fe. Es —_ Me? a? * 5 @ fe. 

Nov. 11 , 799 0O 798 15 266 5 251 5 72 § 72 63; 96 7} 90 11} 
12 799 O 798 15 259 5§ 247 5 71 23 71 174 | 96 5 90 5 

13 798 0 796 15 258 5 247 5 70 64 ws oF 7 90 10 

16 798 0 796 0 256 0 243 15 71 133 72 24| 95 6} 90 5 

17 797 10 796 15 248 5 238 5 72 15 72 16 95 2 90 2} 

18 797 10 797 5 | 247 15 237 15 73 «64 73 6 94 174 | 90 0 

19 797 10 796 15 | 245 5 236 § 72 114 72 11 9415 | 89 173 

20 796 0 794 5 241 10 235 «5 71 11 71 18 93 15 | 89 5 

23 792 10 | 791 10 236 5 | 233 5 70 134 ae 9215 ; 88 7 

24 788 10 787 15 | 239 15 235 «5 70 18 a 6 92 123 | 88 12 

25 793 0 791 15 | 249 15 236 73 7E 3 71 16 94 5 90 7 

26 795 (O 793 15 237 173 234 23 70 13 71 Se | 94.7 89 12 

27 798 0O 793.10 | 237 5 233 15 Fi. 2.) PR Ak |. BS Te [200.2 

30 | 795 0 791 15 237 24 233 124 | 71 33 71 16 95 13 89 18; 
Dec. 1 794 0 788 5 239 15 234 7} 71 6 71 183 | 94 2 89 12 
2 794 10 790 10 248 5 237 174 | 72 64) 72 6] 95 7 90 7 

3 791 10 788 10 | 250 10 238 123 | 71 7% 71:11 | 94 7%} 89 12 

4 791 10 788 15 251 10 237 15 71 «33 71 11 9410 | 89 13 

7 788 0 785 0 255 15 239 15 | 71 11 71 16: 94 17 89 18} 

8 | 794 0 788 15 255 15 239 15 4th. 7b As 95 73; 90 33 

9 | 793 10 789 15 258 15 242 5 41 ii 71 163 | 96 1 90 6 

10 | 793 0 789 15 257 15 241 5 | 7 6 71 16} | 96 17 90 11 
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Statistics 











TRANSV AAL AND oO. F.S. GOLD OUTPUTS 
Oct. ix Nov. 
Treated | Yield | Treated | Yield 

Tons Oz.* Tons Oz.t 

Blyvooruitzicht | 86,105 | 125,000 | 83,220 

eee } He 186 139/000 | 17,227 

Buffelsfonteing.. | 55 145,000 | 55,963 

City Deep ......s ce 105,000 | 22,050 

Cons. Main Reef ....... ,000 | 90,000 16, 366 

Crown Mines........... 223,000 | : j 39% 

Daggafontein .......... 238 ,000 

Doornfonteint ......... 95,900 

D'’rb’n Roodeport Deep . | 200,000 5 | 


East Champ D’Ort 
East Daggafontein 









East Geduld ....... _ 

East Rand P.M......... 

Eastern Transvaal Consol 18,900 
ON errr 30,000 
Freddies Consol. ....... 64,000 
Free State Geduld...... 93,000 
Aerie 78,000 
Government G.M. Areast 4,000 
Grootvlei Proprietary... | 225,000 
Harmony Gold Mining .. | 141,000 
Hartebeestfonteinf ..... 102,000 
NS EE ES Pree 112,000 
he nck a enh S oman 82,000 
Luipaards Vleif........ 123,000 
Marievale Consolidated.. | 100,000 
Merriespruitt .......... -—— 
Modderfontein East .... | 142,000 
New Kleinfontein ...... 85,000 
New Klerksdorpt ...... 10,000 
President Brand ....... 117,000 
President Steyn ........ 104,000 
Rand Leases........... 195,000 
Randfonteinf .......... 200,000 | 
Rietfontein Consolid’t’d. 16,000 
Robinson Deep ........ 55,500 
Rose Deep ............ 31,000 | 
St. Helena Gold Mines .. | 160,000 | 
Simmer and Jack ...... 82,000 | 
S. African Land and Ex. 97,000 | 2 
S. Roodepoort M.R. .... 31,000 | 
Spaarwater Gold ....... 11,000 
BEE Seahorse tecbesen 105,000 
Stilfontein Gold Miningt | 160,000 | 7 
eee 66,500 
Transvaal G.M. Estates. . 7 300 
Te 100,000 
Van Dyk Consolidated . . 74,000 
Venterspost Gold....... 126,000 | 
Village Main Reef ...... 32,000 
Virginia O.F.S.t........ | 132,000 
IR. o 6 00's oso 0 52,000 
Vogelstruisbultt........ 90,000 
Welkom Gold Mining ... 98 ,000 
West Driefonteint ...... 107,000 
West Rand Consol.t .... | 221,000 
Western Holdings ...... 136,000 
Western Reefs ......... 141,500 
Co eee 83,000 
Witwatersrand Nigel... . 18,800 


f 249s. 7 * 240s, Gd. 





| 
| 


18,800 





| 12,862 
| 82,000 | 10,495 
| 10,400 1/322 
| 115,000 | 94,918 
| 104,000 | 41,189 
) | 190,000 | 28,310 
Melee | a 

| 16, | 4,2 
| 54,500 | 10,100 
|} 25,000 | »347 
| 150,000 | 48,376 
| “76/000 | 14879 
| 94,500 | 19,704 
| itioo | 82436 
| it, | 3,426 
| 105,000 | 14,458 
> | 160,000 | 71,985 
| 66,500 | 15,431 
3 | 6,700} 1,841 
| 97,000 | 43,651 
\ 70,000 | 12,879 
b| Tae | aa 
| 32,¢ »46 
5 | 136,000 | 30,940 
| 123,000 | 31,531 
| 90,000 | 19,238 
98 ,000 | 30,961 
| 110,000 (100,667 
) | 208,000 | 20,455 
| 138,000 | 89,798 
5 } 138,000 37,260 
| 69,000 | 19,493 
4,385 


¢ Gold and Uranium. 


COST AND PROFIT IN THE UNION 








l | Work’g | Work’g| _‘Lotal 
Tens Yield cost profit working 
milled per ton | per ton | per ton | profit 
s.d.| s.d./ sd. £ 
= .* 1958 |16,760,400 65 10 46 9 | 19 1 25,633,898 
16,540,150 | 67 7 4710} 19 9 25,934,441 
16,743,500 68 0, 45 4| 22 8 25,934,881 
17,845,100 69 1) 45 2! 23 11 28,478,191 
am == = | -— a 
118,214,200 70 5. 45 21| 25 8 [30,140,520 





* 3 Months. 





DECEMBER, 






1959 





PRODUCTION OF GOLD IN SOUTH AFRICA 








Ranp anv O.F.S. | OvutsipE Tora. 
Oz. | Oz. — 

November , 1958... . 1,484,844 | 32,349 1,517,198 
ea 1,480,525 | 40,372 | 1,520,895 
January, 1959 ..... 1,506,670 | 89,515 1,546,187 

DE ccecuéewes 1,472,090 | 34,618 | 1,506,708 
Msc a ctsscccns 1,561,196 82,271 1,5 a 467 
os ORS 1,616,891 | 36,815 | 1,653,706 
_ Sarees 1,641,990 | 30,371 1,672,361 
eee 1,665,503 34,465 | 1,699,968 
DCL La siwandauns 1,700,968 | 48,414 } 1, 749,382 
ON ee 1,699,098 | 36,052 | 1,735,150 
September ........ 1,701, 485 |} 36,567 | 1, 738 ,052 
eee — 1,752,492 


NATIVES EMPLOYED IN THE SOUTH AFRICAN MINES 




















GoLp Coat | 
MINES Mines | ToTAL 
February 28,1959 ........... 396 ,217 33,859 | 430,076 
OS a eee 379 , 257 32,982 | 412,239 
I bck Seek vsseheantanded 383,710 33,081 | 416,791 
MMe Sesh an ccaee 385,278 | 33,186 | 418,464 
SS Se eee 383 , 903 33,146 417,049 
RED biastcctheteetevneens 4 381,190 33,295 414,485 
ee er 377 , 257 82,994 | 410,251 
DUE OD oc idstccsavesicé | 371,813 32,903 | 404, 716 
October AA be Gir ra 365 , 83: — _— 
MISCELLANEOUS METAL OUTPUTS 
4-Week Period 
To Nov. 14 
| Lead Cones. | Zinc Cones. 
Tons Ore | tons | tons 
Broken Hill South...... -- 
Electrolytic Zinc ....... 16,025 927 
Lake George........... -- | -- 
Mount Isa Mines** ..... 59,995 8,550f 
New Broken Hill....... 41,170 7,057 
North Broken Hill...... -- — 
Zinc Corp........- 45,840 | 7,409 
Rhodesi a Broken Hill* . _ | = 
* 3 Mths. oe Copper: 3,695 tons. + Metal. 


RHODESIAN GOLD OUTPUTS 

















OcTOBER NOVEMBER 
Tons Oz. Tons Oz. 

Cam and Motor ......... | 32,355 —_ 25,000; — 
ye eer 20,500 3,901 20,200 3,848 
Globe and Pheenix ...... 6,000 3,053 6,000 2,996 
Motapa Gold Miniug ..... ~- -- 
PE. po cauacannracbest 2,915 -- 3, 2255 “= 
Coronation Syndicate .... | 11,942 — 12,448 — 
Phoenix Prince* ca is — _ ons il 

* 3 Months. 

WEST AFRICAN GOLD OUTPUTS 

| | 

OcToBER | NOVEMBER 

| Tons Tons | Oz. 
Amalgamated Banket.... | 61,015 60,064 14,016 
Ariston Gold Mines ...... | 40,000 | 40,070 | 13,372 
Ashanti Goldfields ....... | 40,000 36,000 | 28 bd 50 
WEEN en culeosscssccd | 33,500 | 80,000 | 7 
PE oon tks oeetneens | 
Ghana Main Reef........ | 12,084 | 11,366 | 4,183 
OR eae | 6,510 ‘ 6,700 | 3,660 
Lyndhurst -. ite aE. 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA 
1958 1959 
' Gold Gold Silver 
(oz.) (0z.) (oz.) 
ae etaleesus 44,305 | 46,489 18,077 
ee, Ee 43,591 | 43,366 19,806 
re 43,830 | 48,397 17,394 
scene iat acs 46,587 | _ 
DEER 46,015 46,280 
, See 46,453 i } 
DE ncasbccesss 44,244 
eee 47,484 
September ...... | 48,295 
2 ere | 46,311 
November ...... | 47,994 
December....... 48,888 
WESTRALIAN GOLD PRODUCTION 
1957 1958 1959 
Zz Oz. Oz. 
CN SEE Oe 106,722 66 ,562 63,924 
EE ccd vadae sass 64,949 65 , 965 65 ,035 
NE Marcinvxla ater beceus 67,121 65,420 65,408 
Sons cteenns nts 66, 435 60,855 62.686 
PP iovheswtwhasibes 64,886 64,196 64,184 
Nr er eer 65, 14: 67,929 74,590 
; Pes a area 74,420 81,106 78,974 
rds nea tidiccss 75,75 68,610 —_— 
September........... 64,422 68,744 _ 
ne RE Te 64,524 0,128 70,427 
November........... 65,700 67,562 _ 
eee 66,562 _ 
eo eee 846,610 867 , 187 — 
AUSTRALIAN GOLD OUTPUTS 
4-WerEEK PERIOD 
To Nov. 10 
Central Norseman........ »1% 
Croesus Proprietary ...... - - -— 
Gold Mines of Kalgoorlie... 41,007 40,862 | 11,696 
Golden Horse Shoe*...... — -— 
Gt. Boulder Gold Mines* . -— _- 
Gt. Western Consolidated . 33,031 34,645 5,659 
Sere —- 
Kalgurli Ore Treatment .. - a 
Lake View and Star*..... 188 ,355 -- 
Moonlight Wiluna* ...... _ 
Morning Star (G.M.A.) ... = 
NN vn oa cw eciaes -— 
New Coolgardie...... -- 
North Kalgurli .......... 29 7,200 
Sons of Gwalia .......... 13 2,914 
Mount Morgan .......... 5,625 





*3 Months 





ONTARIO GOLD AND SILVER OUTPUT 


Tons 
Milled 


Silve: 


Oz. 


Value 


Canad’n $ 





September ...... } 






| 


771,115 
801,965 


783,065 | 


583 
791,199 


768 ,725 | 
774,749 | 
683,819 | 
754,208 








| 7,745,425 
7,740,144 
7,355 , 406 
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MISCELLANEOUS GOLD AND 


SILVER OUTPUTS 





Ocr. 





Tons 





British Guiana Cons. ..... 
Central Victoria Dredging. 
Te 
Emperor Mines (Fiji)* 
Frontino Gold (Colombia) . 
Geita Gold (Tanganyika). . 
Harrietville (Aust.) ...... 
eT eee - 
EOE TPR oe bare cscs 

New Guinea Goldfields ... 4,050 
St. John d’el Rey (Brazil) . —_— 


el te il a 


Be eee — $243 ,006 





*3 Months. + Oz. Silver : Copper, 84 tons : 


OUTPUTS OF MALAYAN TIN COMPANIES 
OF CONCENTRATES 


| 
| 


114 tons. 


IN LONG TONS 


< 





REE BA ss on Saha twinks teehee | 
Austral Amalgamated............. 
re Ne ee eae 
GID DRG wa poccccdcccccecevs 
| Ser ered oer 
ree errs ere 
Gopeng Consolidated ............. 
PE TIN 8,650.08 ob occiadie de 
ED RUIN 5 65,5:6 000g avo cn.0s.cs 
Peedi biota och wrt acsin'ks 60) Blaha watersce 
PED 3 in.aiis Ghadie aad eesaes 
Kampong Lanjut................. 
NN RE reece raat 
PILED 0.65315. <'6 due'ne tines on | 
BE iad Die odie salvinsd oS hen Oe 
ck Vode cess csnesecantens 
I ins up anvceccdncveeece 
eee ree 
N's Aart, 0id:6:6.9:5 ban 2 emece on 
esis. tsa a carla cqlse ak anes 
Ee Pree 
PEE SNE 5 «0.5. 0/01005-00. 084546 © 
es a ee 


BMI cinnkintui0 bia tie's hein a'eenron eee 6-ake 
EEO TEC 
DE ccnsebsnpecadectseent cee 
DY fui ines cbbantens vabees 
Pacific Tin Consolidated........... 
Pahang Consolidated ............. 
SESS i eae 
EE EI os ea-va'ede cus pv %a,s 0 
on LEE TE a SG 
Rahman Hydraulic .......-....... 
ES Ce ea 
| EE ee ee 
Rawang Concessions .............. 
TRE ED NINN 66's 0c1esedccwes 
EE Cu eata ge i aicincenet pane ests 
CE PP ae rote 
Siamese Tin Syndicate (Malaya).... 
| PEE ET 
Southern Malayan................ 
Southern Tronoh................. 
Se ee eee 
SI 6.6 510.9. 5.5 Kino edee kiddos 
re reer 
Taiping Consolidated ............. 
INS ho 0 at-8 en eidcicbine oh te obkwe 
UN cso. 0%a/Gie-s drulp- st 4d SNS pan 
SE Payee eee Peers ee | 
Ct eee ere ree 
[0 RESP PAP eA ben ery ten 
Tongkah Compound .............. 
OEE. BEOUE F 5 £0 510.0 dia'e.n ba 
PEL Wickens. otA06 4 ots ren be snane 


* 3 Months. 





Oct. No 
41 52 
186 199 
83 4 
934 100 
me a 
a | @ 
St | (94 
— 2 am 
— | — 
66 87 
12} 5 
334 | 45 
33 { 
161 262 





to 


ISI II tlell 


| 
| 


we 


ue 


| 








Iro 
Ma 
Iro 
Iro 
Coy 
Tir 
Tir 


Zin 
Zin 
Tu 
Chi 
Ba 


Tit 
Nic 
Tar 
Sul 
Bat 
Ast 
Ma 
Mic 
Gra 
Mir 
Mo! 
Nic 
Alu 
Mer 
Bis: 
Cad 
Cob 
Sele 
Pet 





TONS 





E115 


© o> 
wb 


> 


Lb t bbe SEEUI 








DECEMBER, 


MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG 
T 


ONS OF CONCENTRATES 























Oct. Nov. 
Tin |Columbite| Tin | Columbite 

Amz algamated Tin Mines .. | 353 54 290) — 
Anglo-Burma Tin *....... 20 — -- _ 
DE s:4 Wacl¥a ee caw ses 51 _— 49 —_ 
OS REE Cee 14 175t 8 171t 
DI Oi anna back ne tieaiee 57 44 42 394 
Ex-Lands Nigeria ........ 50 = 41 _ 
ES Pree r3 — 0 — 
Gold and Base Metal ..... 7 9 -- 
—— ES ae 104 203 a 
BOB TR cscs slvcncacccces 15 — — — 
Kz mses Prospectors ...... 4} — 5 — 
Kaduna Syndicate........ 21 — 203 — 
Katu Tin. 31 —- 30 _ 
Keffi Tin - _ — a 
London Nigerian Mines ... — —_ — _ 
Mawchi Mines ........... _— _— _ _ 
Naraguta Extended ...... 13 — 10 — 
Naraguta Karama........ 11} as 9 — 
ee eer - “= os oo 
Renong Consolidated ..... —_— — — _ 
Ribon Valley (Nigeria) .... 23 6 — — 
Siamese Tin Syndicate .... 85 -— 59 — 
South Bukeru............ —_ _ —_ _ 
South Crofty ............ 74 — 72 _- 
2: rere ~- —— -—— — 
Tin Fields of Nigeria — — — — 
United Tin Areas of Nigeria — — — — 

*3 months. +t Wolfram. 

SOUTH AFRICAN MINERAL OUTPUT 
September, 1959 
ee ee 1,739,562 oz. 
EAS 0.6 4:h2 odes bie wetanas 170,980 oz. 
I a heb ohieeuck sane 260, 537 carats.* 
SMES "Abs crocin cu cicleow nw am 4046 3,353,394 tons. 
ROE io ois sae mac wcare ae8 50% (a) —— tons in matte and copper- 
gold concentrates. 
(b) 3,774 tons of 99-15% 

iis ein 5 vc obhosish aid rey ein aac 209 tons concs. 
Platinum (concentrates, etc.) — 
Platinum (crude) .......... = 
RELI ee Pe 15,866 tons. 
So ee eres 71,282 tons. 
Manganese Ore ......... . 93,702 tons. 
NE MNS Sac bie ec 40'a ware — tons. 


* August, 1959. 

















IMPORTS OF ORES, METALS, ETC., INTO 
UNITED KINGDOM 
Sepr. Oct 

EE ne ee tons |1,318,143 (1,390,321 
Manganese Ore..............00% a 22,480 38,146 
ee RBC OTT COE e = 293 51,651 
eee o9 0 34.931 
ge” Eee “ 38,027 37 ,023 
a ee eer 3 7,747 6,712 
Sf Be Ser rn * 45 — 
Soha a Gre, 6h iasthase-nie hs 0s0' e 11,829 10,903 
Zinc Ore and Conc. .......0..0:. ‘i 4,230 26 535 
EAS SD een ne een er 17,096 12,100 
pL a eee nee = 404 603 
PINMIOD oc ccdscencrasiicaes i 17,866 10.843 
a a ae ‘ 43,138 | 28,745 
Antimony Ore and Concs. ....... a 1,030 1,206 
a Se ee ee » it - 20008. 1° 80 aa 
oh, ree + — — 
Tantalite/Columbite ........... * 21 49 
eR ORES re pee - 26,736 32,997 
Nt ERS ARR pipe a 3,380 4,084 
Asbestos mY 13,047 12,577 
Magnesite - 1,323 1,210 
Mica <..... = 189 448 
Graphite 2 920 73: 
Mineral Phosphates ............ we 99 ,087 62,327 
Molybdenum Ore .............. ne 552 687 
Re SE See cwt. 99, 591 137,780 
I ii nce’ dutacaicendase os 975,818 
OS ES ae een Ib. 216,542 
aS ert * “12 7 73,692 
RS Oe: He ae re 200,655 182,005 
Cobalt and Cobalt Alloys ....... a 47,205 241,442 
MN ON ck aici k bo bos caine 21,785 12,456 
Petroleum rom Spirit - 1,000 gals. 99,763 69,531 

RRR ee ” 889, 463 814,002 


Prices of Chemicals 





The figures given below represent the latest available. 















e- a & 
Acetic Acid, G lacial Diet handtpaee sips y oi perton 106 0 0 
p » ear pa 97 0 0 
Alum, Comml can ctiea sam nals aeleoeek inet ae 25 0 0 
Aluminium GES ee ee ~ 16 10 0 
Ammonia, Anhydrous ............+..00++ per lb. 2 0 
Ammonium Carbonate ................0+ 59 0 0 
- Chloride, 98% 26 0 0 
a Phosphate (Mono- and Di-) ... is 102 0 0 
Antimony Sulphide, golden .............. per Ib. 3 0 
Arsenic, White, 99/100% ..........seeee. perton 4710 0 
Barium Carbonate (native), 94% ......... > Nominal 
sp PNG ath bas Bates be bio 6450 40 53 0 O 
MGORG SIDED on occ iv chcd cenccecvenss - 20 0 0 
MI fii ow con sand obec ekddis maar per gal. 5 2 
Bleaching Powder, 36% Cl. .............. perton 30 7 6 
EE nein. vesthtnscdnlcnnneeshehes enon ns . 46 0 0 
RL ROS in ng Ghia vhs Kd dae cksees ie 77 00 
aN IIE Ss didi s 40 bac wh obowecscie i 4017 9 
. Chloride, solid, 70/75% .......... - 13 5 O 
Carbolic Acid, crystals ...........ceeeeee per Ib. 1 6 
Rr perton 6210 0 
Cheomic Acid (tom lots) .......ccccccceses per lb. 2 23 
oe SER Pe ere percwt. 915 O 
CUT CD ca Scn vse bisseverceteovcen perton 7810 0 
Creosote Oil (f.o.r. in Bulk) .............. per gal. Re 
COD UN, WEI 6. ot crosccae nndadcders Pe 6 10 
Hydrochloric Acid 28° Tw. .............45 percarboy 13 0 
Hydrofiuoric Acid, 59/60% .........0.005 per lb. ee 
NEG linn cc peebuvns hadwnee es per ton 317 6 
Eckel, Casbanate, WHEE o.6:6.c ks cccscseoses a 117 10 O 
OR EE Oe a ee - 11615 O 
a ae re * 107 15 O 
Me csitaaindtct4kcmas peed vakhkens a 105 15 O 
Lime NU, CID ans oc chs cs conan dss aa 40 0 0 
NEE gins 55 Eins ater eck burn eea eae Re 5610 0 
Magnesite, Caloimed ......ccccccsccsecess ” 20 0 0 
De sch sw dusaeausysvebatess s 9 00 
Magnesium Chloride, ex Wharf ........... sie 1600 
Sulphate, CO Pe * 1510 0 
Methylated Spirit, Industrial, 66 O.P....... per gal. 6 3 
WORGIS BONE, BP DW, os 5 oi vece csc cscrecs perton 3710 0 
TET wbb ln aieeth bashed essvcs sas Pe 129 0 0 
So a Oe per Ib 1 4 
PDMS C02 sine 4d Sess annethe-sshneteeees perton Nominal 
Potassium Bichromate ...............++: per lb 1 2 
io Carbonate (hydrated) .......... perton 7410 0 
= IEE Eira 5 rts Steak 2 ak wine's 205% - 21 00 
7  cdananuteawteen as per Ib. 6 10 
os PE NNO 50 S's so acnense''s os Nominal 
os Ethyl Xanthate ............... Nominal 
i Hydrate (Caustic) flake ........ per ‘ton 118 0 O 
es WOE Nard 4's cra dbuecaica ath'ete percwt. 4 1 0 
rs ee perton 193 0 O 
—_. ae ep a 20 5 O 
Sodium ES FA an a 7510 0 
- Arsenate, 58-90% ......cccseseees ya Nominal 
ox. NIN. 965 & decallicn spose bieahecawe = 15 0 0 
a FE IR eee eee per Ib. 1 0 
a Carbonate (crystals) ............. per ton Nominal 
pes ‘ (Soda Ash) 58% ....... = 1315 O 
me Chlorate ..... es 91 0 0 
» Cyanide 100% NcAN basis percwt. 6 6 6 
» Hydrate, 76/77%, solid .......... perton 33 0 0 
»  Hyposulphite,Comml. ........... “ 32 15 O 
SS eee a 29 0 0 
i Phosphate (Dibasic) 4010 0 
i Prussiate 1 0} 
9: Gr cchevedpennbeachsiccoenes 1110 0 
» Sulphate (Glauber’s Salt) ......... * 915 O 
a pa are Pe 10 0 O 
» Sulphide, flakes, 60/62%.......... es 38 12 6 
Se, GON ooh oso cicices > 2715 O 
Sulphur, American, Rock (Truckload)...... 2 1400 
Ground, Crude * 1710 0 
Sulphuric Acid, 168° Tw. -. 12 00 
- free from Arsenic, 140° Tw. Pe 700 
Superphosphate of Lime, 18% P. rn nantes *. 1418 &, 
DRE © ba eakneieaCasbeckdcackens > * Nominal 
Titames Cie Rate soc ice ccccctccce “f 172 0 0 
» MON Fo 0hk0tddeokebenss - 8 O 0 
PA i005 858 ks bt canes bee ves o 9% 0 0 
» Dust, 95/97% (4-ton lots) ..... so 126 0 0 
eae - 110 0 O 
(ES Sa bog Riis See clb, tbe dai eleern * 32 0 0 
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Share Quotations 


Shares of £1 par value except where otherwise stated. 


GOLD AND SILV ER: 


SOUTH AFRICA: 

Blinkpoort (5s.) ..........--0+-0+ 
Blyvooruitzicht (2s. 6d.) ......... 
Brakpan (5s.) 
a BD shan 6 onsen ee 
City Dee 

Consolidated Main Reef .......... 
Crown Mines (10s.) .......ccccees 
Daggafontein (5s.) 
Dominion Reefs (5s.) 
Doornfontein (10s.) 
Durban Roodepoort Deep (10s.) 
East Champ d’Or (2s. 6d.) 
East Daggafontein (10s.) ......... 
eT” > ee 
East Rand Ext. (5s.)........-.+++ 
East Rand Proprietary (10s.) ..... 
Freddies Consol. 
Pree State Dev. GG)... ccvsccce 
Free State Geduld (5s.) .........- 
Free State Saaiplaas (10s.)........ 
Geduld 


Government Gold Mining Areas (3d.) 


Gaeta Ge.) onc ccccecsccecvces 
Harmony (5s.) ....2..cccccsscces 
Hartebeestfontein (10s.) 
Eamon (10n.) 2.2... cccccccccsens 
Loraine (10s.) 
Luipaards Vlei (2s. 
BUSNOUND LIOR) ccccdcencces genes 
Merriespruit (5s.) 
Modderfontein B (3d.) ........-..- 
Modderfontein East ............. 
New Kleinfontein ............... 
New Pioneer (5s.) ..........+.00. 
New State Areas (15s. 6d.) 
President Brand (5s.) ..........-. 
President Steyn (5s.)..........--+ 
Rand Leases (9s. 3d.) .........-... 
Randfontein 
Rietfontein (3s.) 
Robinson Deep (5s. 6d.).......... 
Rose Deep (3s. 6d.) 
Bl PE, CIOAD. i'n 5 2cc ccc dececs 
.Simmer and Jack (1s. 6d.) 
South African Land (3s. 6d.) 
SRR Eee 
SEL) oa act cavavesencee 
Sub Nigel (3d.) 
2 NS Ree 
Van Dyk (3d.) 
I CEOS ano sc.06 oon see 
Virginia (5s.) 
ee eee 
Vogelstruisbult (3d.)............. 
a ee 
West Driefontein (10s.) .......... 
West Rand Consolidated (10s.) ... 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 
Western Reefs (5s.) 
\. 4) ee 
Witwatersrand Nigel (2s. 6d.) 
Zandpan (10s.) ........ 


RHODESIA : 
Cam and Motor (2s. 6d.) 
Chicago-Gaika (10s.) 
Coronation (28. Gd.).....cecccsces 
Falcon (5s.) 
Globe and Phoenix (5s.) .......... 
Motapa (5s.) 


GOLD COAST: 
Amalgamated Banket (3s.) 
Ariston Gold (2s. 6d.) 
Ashanti Goldfields (4s.) .......... 
EE ask ¢ oth baie OO b-6 och 50,4 « 
Bremang Gold Dredging (5s.) ..... 
Ghana Main Reef (5s.) ........... 
OE” ror re 
INR 5.4 ois & Wiecemin's ail be.6. 6,0 
Offin River (2s. 6d.) 
Western Selection (5s.) 


AUSTRALASIA: 
Gold Fields Aust. Dev. (3s.), 
Gold Mines of Kalgoorlie Cibs) — - 
Great Boulder Propriet'y (2s.), W. as 
Lake View and Star (4s.), W.A. 
Mount Morgan (10s.), 2 ehooeoeee 
New Guinea Gold (4s. 
North Kalgurli (1912) i), 
Sons of Gwalia (10s.), W. A. 
‘Western Mining (5s.), W.A. 
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MISCELLANEOUS: s. d. 
reente (REGO) oi. ccc covesswce 110 6 
Kentan Gold Areas......... a 20 8 
St. John d’el Rey, Brazil ... 8 5 0 
Yukon Consolidated ($1) 6 0 
COPPER: 
Bancroft Mines (5s.), N. Rhodesia ... 170 
Esperanza (2s. 6d.), Cyprus ........ 2 0 
REINS Gh rein. rae. 5 Wine e 0,006 0180.4 4 9 
ee eee 12 0 
Messina (5s.), Transvaal . 615 0 
Mount Lyell, Tasmania 1 8 6 
Nchanga Consolidated, N. Rhodesia. . 314 3 
Rhokana ee eg _N. Rhodesia . . 39 5 O 
Roan Antelope (5s.), N. Rhodesia ... 8 6 
Tanganyika eS | re 29 6 
LEAD-ZINC: 
Broken Hill South (1s.), N.S.W. .... 11 9 
Burma Mines (3s. 6d.) ..........+-- ae 0 
Consol. Zinc Corp. Ord. ..........-- 313 0 
Lake George (5s.), N.S.W. .......-- = 4 3 
Mount Isa, Queensland (5s. Aust.) 6 4 9 
New Broken Hill (5s.), N.S.W. ...... 119 0 
North Broken Hill (5s.), N.S.W. .... 415 0 
Rhodesia Broken Hill (5s.) ......... ll 6 
San Francisco (10s.), Mexico ....... 113 
TIN: 
Amalgamated Tin (5s.), Nigeria ..... 9 9 
Ampat (4s.), Malaya .............- o it 3 
Ayer Hitam (5s.), Malaya .......... 25 0 
Beralt (5s.), Portugal .............. 115 0 
Bisichi (2s. 6d.), Nigeria ........... = 0 
Ex-Lands (2s.), Nigeria ............ 29 
Geevor (5s.), Cormwall ............. 1 3 0 
Gold Base Metals (2s. 6d.), Nigeria . 1 3 
Hongkong (5s.), Malaya ........... 5 9 
Jantar Nigeria (3s.) ..........-0.00+ =e 
Kaduna Syndicate (2s.), Nigeria .... 29 
Kamunting (5s.), Malaya .......... 16 3 
Malayan Tin Dredging (5s.) ........ 1 il 6 
Mawchi Mines (4s.), Burma ........ 2 0 
Naraguta Extended (5s.), Nigeria... . . 3 
Pahang (5s.), Malaya .............. 8 0 
EE eS re 10 3 
South Crofty (5s.), Cornwall ........ 5 6 
Southern Kinta (5s.), Malaya ....... 1 10 0 
Southern Malayan (5s.) ........... 18 v 
Southern Tronoh (5s.), Malaya...... 13 9 
Sungei Besi (4s.), Malaya .......... 16 6 
Sungei Kinta, Malaya ............. 15 6 
Tekka (12s. 6d.), Malaya .......... 5 6 
Tronoh (5s.), Malaya............... 1 4 3 
United Tin Areas (2s. 6d.), Nigeria .. = 
DIAMONDS : 
Anglo American Investment ........ 16 10 0 
Consol African Selection Trust (5s.) . . 19 6 
Consolidated of S.W.A. Pref. (10s.) .. ‘ 11 9 
De Beers Deferred (5s.) ........-..- 9 16 
FINANCE, Etc. 
African & European (10s.) ......... 48 0 
Anglo American Corporation (10s.) 10 6 3 
Anglo Transvaal ‘A’ (5s.) ......... 28: 0 
British South Africa (15s.) ......... 510 9 
British Tin Investment (10s.) ....... 163 
Broken Hill Proprietary ........... 218 0 
DS rer 13 6 
rer rere 411 9 
Central Provinces Manganese (10s.) .. 110 6 
Consolidated Gold Fields ........... 416 6 
Consolidated Mines Selection (10s.) . . 211 9 
Ss a 13 0 
East Rand Consolidated (5s.) ....... 23 
Free State Development (5s.) ....... 6 3 
General Exploration O.F.S. (2s. 6d.). . 7 0 
General Mining and Finance ........ 723 
IN I hicks asiuisias a anecsss 17 9 
Johannesburg Consolidated ........ 316 6 
London & Rhod. M. & L. (5s.) ...... 8 6 
London Tin Corporation (4s.) ....... 09 
Lydenburg Est. (56.) ........sc000- 9 3 
Marsman Investments (10s.) ........ 29 
RE RE re 3 0 
TS Ea ewe 5 79 
Rand Selection (5s.) .............4. 3.4 6 
Rhodesian Anglo American (10s.).... 414 0 
Rhodesian Corporation (5s.) ........ 3 9 
Rhodesian Selection Trust (5s.) ..... 15 9 
ee EDD As 6 cb.oa.0e.00c bans 276 
Setection Trust (108.) ........ccccss 6 6 9 
South West Africa Co. (3s. 4d.) ..... 17 6 
Union Corporation (2s. 6d.) ........ 817 6 
Ee reer 615 0 
West Rand Inv. Trust (10s.) ....... 3. 6 
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THE MINING DIGEST 


3 A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOG. 


3 In this section abstracts of important articles and papers appearing in technical journals and proceedings 

+ of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 

6 


3 Recovery of Uranium from Acid-Leached Pulps 


6 
. A paper by F. O. Read in the Journal of the (6) Only pulps of low specific gravity, ranging 
0 South African Institute of Mining and Metallurgy from 1-05 to 1-25 approximately, can be successfully 
6 for October deals with the ‘‘ Development of a _ treated, which results in excessive dilution of the 
6 Resin-in-Pulp Process for the Extraction of leach liquor with a consequent lowering of the weight 
Uranium from Acid-Leached Pulps’’. In his’ of uranium adsorbed per unit volume of resin. 
3 introduction the author points out that anion Consequently a R.I.P. process capable of efficiently 
6 exchange resins have been used for a number of treating the leached pulp without any further 
; years for adsorbing uranium from clarified acidic preparation would present very definite advantages 
3 leach liquors, but that this necessitates separation over existing processes. 
9 of the leach liquor from the residual suspended All the R.I.P. processes referred to, with the 
7 solids either by two stages of filtration, or by exception of the Infilco process, rely on some form 
3 countercurrent decantation, further clarification of of screening operation to separate resin from the 
6 the solution usually by percolation through sand _ solids introduced in the pulp; hence the necessity 
~ y » : oo i, 
4 beds, and finally adsorption of the uranium by passing for desanding to avoid blockage of screens. The 
3 the clarified solution through fixed beds of resin  Infilco process on the other hand relies on the use of 
9 in columns on a batch basis. The main drawbacks pulps of sufficiently low specific gravity to allow the 
4 of this process are :— resin (specific gravity approximately 1-2) to 
: . . ~ . separate from the pulp by sedimentation, while the 
0 (a) High capital cost of acid-proof filtration and pases eee antes . 
3 ete : 950 solids in the pulp remain in suspension. Here again 
clarification equipment, of the order of 25 of the : : ; - i. 
0 quly °o 
) . 2 . ne Bie desanding is essential. As the basis for a different 
6 total capital cost of a uranium recovery plant under ange 4 . ; a 
6 : < Sees ; process the feasibility of inducing resin of specific 
3 peek Ramon commiioene. sravity approximately 1-2 to float to the surface 
6 O) Compacatively Migs operating costs Sor Sitve- of yulp f : hig her s ecific gravity Ww is investig ated, 
6 tion, normally of the order of 20% of total working Het. a i ah i 5 4 
6 sats : because if this were possible the presence of 
t\ TY . . a: r relatively coarse sand should obviously play no part 
. (c) Unavoidable loss of dissolved U,O, due to rage pg exw hee re vdily so .blished 
, . ‘ e separation. yas rez , establishe 
incomplete removal of solution from the suspended py + tahoe ths. cali ‘Sik aaah anak a Sane 
. . . . . c c ( < 7 Ss im > é 25 S » - 
0 solids. In South Africa the average loss is approxi- es scape le coger “ ; 
9 mately 14% to 2° geneously mixed with acidic pulp by either mechani- 
6 Tis = a ina . . . . cal or air agitation. As soon as the agitation was 
3 The author says that bearing in mind that acid a , ; yey re ae sidl Sania re the onaieni - 
: we , . ~ . Ss > ~] 2S - y € », > s a ‘a 
pulps, notably in the United States of America, are a a : tina i 6 cles einen dihnasbhte <iends Sen 
¥ ee ~ . . = 4 ec > Ss va . q , r Jas 
f frequently less amenable to filtration than South the aes ol ap senlindahy 3 ve 55. is the tenes 
: African pulps, it is not surprising that various ae ee a 2 : 
3 oe 3 : : “Phe of West Driefontein acid-leached pulp I.R.A. 400 
0 processes have been developed whereby the filtra- caiildl himnis, cote’ ubiin dt itaailin. mcenesitcetih Ulin oedema 
: . eee : esin was used with a specific gravity > range 
3 tion step is eliminated. At present there are several 1-1 to 1-2 : I S ; sad 
z resin-in-pulp (R.I.P.) plants operating commercially Ah wo o : : 
6 . Te a Oo “ ES STEN, Obviously, as the pulp specific gravity approaches 
. Seis) See Oe gpm that of the resin, the buoyancy of the resin beads 
6 Other processes developed include the “ Higgins aaa Te 5 ei. : 
0 : os “7: » vce diminishes and separation becomes progressively 
4 Jerked Bed Contactor,’’ the ‘‘ Jigged Bed ”’ process, ee ae thee 
6 > ‘ - ae b slower. However, when the pulp specific gravity is 
0 the R.I.P. process by D. Kaufman ef al, and the :° 3 >. 
0 Infilco process.! : increased much beyond 1-5, the rate of separation 
0 a ALLRED Sa ie is again retarded due to the simultaneous increase 
; All these processes suffer to a greater or lesser. é ; ‘ 
9 . : : - sae pers: ‘ in the viscosity of the pulp. It is to be expected that 
0 extent from the following inherent disadvantages, : : - : : yaw Ks 
: the optimum specific gravity range for rapid separa- 
0 the author suggests :-— . ; a : . pute F 
0 ‘ tion will vary for different pulps on account of 
4 (a) Suspended solids in the pulp treated must variations in physical characteristics. As this 
. virtually all be minus 325 mesh in size. This method of separation is similar to the method used 
9 necessitates desanding of the pulp followed by for separating phases in liquid-liquid extraction it 
9 countercurrent washing of the sand. This is a was decided by analogy to investigate the ion- 
4 comparatively expensive process and, furthermore, exchange characteristics of a multi-stage counter- 
9 dissolved uranium is liable to be lost with the sand. current contact system. 
6 I.R.A. 400 resin was added to pregnant solution 
c + rT . , 4 ° 
; ‘Infilco Inc., Tucson Arizona Manufacturers obtained from a uranium recovery plant and the 
9 Bulletin, 1930. mixture agitated both mechanically and by means 
0 ‘ 
9 349 
6 
6 
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of air. Different ratios of resin to solution were used 
and the solution was sampled at regular intervals. 
The percentage adsorption and the resin loading in 
each case were determined. Similar tests were 
conducted using big-beaded resin in pulp and 
mechanical stirrers at different speeds of rotation. 
These results did not differ from those obtained 
with clear solutions. 

In the case of pulp specific gravity 1-470 the rate 
of ion exchange appears to be slightly slower than 
in pulp of specific gravity 1-34, but this is probably 
due to less vigorous agitation arising from the more 
viscous nature of the pulp. 

Nine 20-min. stages of countercurrent adsorption 
using clarified plant solution and allowing 10% 
solution circulation as resin entrainment were 
carried out on a laboratory scale. Adsorption of 
U,O, was practically complete. 

These results pointed to the following con- 
clusions :— 

(a) Adsorption rate increases with improved 
agitation and increased temperature. 

(b) The presence of slime does not adversely 
affect the rate of adsorption. 

(c) Rate of adsorption is rapid initially but 
diminishes as equilibrium is approached. Under 
favourable conditions equilibrium can be reached 
in approximately two hours. 

(zd) At atmospheric temperature, with good 
agitation, 70% of the resin loading at equilibrium 
can be reached in approximately 20 min. and 60°, 
can be reached in approximately 10 min. when using 
I.R.A. 400 resin. 

(e) Similar results are obtained with big-beaded 
resins if the pulp temperature is increased to 
approximately 60° C. 

(f) Increasing the resin/solution ratio increases 
the rate at which. uranium is adsorbed from the 
solution, but the total time required to reach 
equilibrium remains substantially the same. 
Obviously, however, increasing the resin/solution 
ratio decreases the final loading on the resin. 

(g) A large number of stages, each of short dura- 
tion, should produce more efficient results in a given 
time than a relatively small number of stages each 
of relatively long contact time. 

It was decided that the cheapest method of 
obtaining intimate mixing between resin and 
pulp was likely to be by means of a series of air- 
agitated pachucas. In order to obtain counter- 
current resin-pulp flow it would then be necessary to 
separate the resin from the pulp after each stage of 
agitation. It was further decided that the levels 
should be so arranged that the pulp, which would 
be by far the greater volume, could gravitate from 
stage to stage. Ideally it was thought that it 
might even be possible to gravitate the resin in the 
reverse direction, making use of the fact that the 
separated resin-pulp slurry would have a lower 
specific gravity than the pulp in the agitator. 
However, in practice this proved very difficult to 
control and a small plant was constructed which 
relied on airlifts to move the resin from stage to 
stage. The separators consisted of vertical cylin- 
drical tanks with conical bottoms and tops of 
rather smaller diameter than the ‘“‘ exchangers ”’ 
or agitators. The resin-puip mixture was gravitated 
into the separators through pipes entering vertically 
from the top and discharging somewhere near the 
middle of the separators. In the absence of air 
agitation resin rose to the top and with the aid of 
an airlift was transferred to the preceding agitator. 


The pulp settled to the bottom and gravitated to 
the next successive agitator. This type of equipment 
functioned fairly well and, under optimum conditions 
of pulp specific gravity and flow rate, produced 
satisfactory separations. Various modifications, 
aimed at preventing the settlement of sand in the 
base of the separator, and at the same time preventing 
the, specific gravity near the top of the separator 
from dropping below 1:3, were tried, without, 
however, achieving complete success. These con- 
sisted of : 

(a) Different height to diameter ratios ; 

(b) tangential feed at various levels ; 

(c) gentle mechanical agitation at different levels ; 

(d) various pulp and resin pipe velocities, and 

(e) different cone angles, both at the top and the 
bottom, etc. 

This type of separator suffered from serious 
disadvantage and it was finally, decided to abandon 
this type of apparatus and experiment with other 
types. Very satisfactory results were eventually 
obtained with big-beaded resin, using the “ in- 
clined’ separator. In principle the resin-pulp 
mixture is allowed to gravitate down a steeply- 
inclined conduit. Under suitable conditions the 
resin rises to near the upper wall of the separator 
and finally collects at the highest point, from where 
it is withdrawn continuously by means of an airlift. 
Conduits of different lengths and cross-sectional 
shapes were tested. 

Pulp from the stock tank was fed continuously 
via a steady-head tank into a tundish connected 
to the upper end of the separator. Pulp discharged 
from the lower end of the separator gravitated 
back to the stock tank. Sufficient XE 198 resin 
was introduced into the separator initially via the 
tundish to give the desired resin/pulp ratio. There- 
after the resin, separated continuously, was returned 
to the separator with the pulp via the tundish. 
Any resin entrained in the pulp discharged from the 
base of the separator was recovered by screening 
through a 28-mesh screen and its volume measured. 
This resin loss was determined for different rates of 
flow and with the separator set at various angles to 
the vertical. Obviously the smaller the angle from 
the vertical the less will be the tendency for settled 
solids to adhere to the bottom of the separator. On 
the other hand the efficiency of resin separation at 
the same flow rate increases as the angle from the 
vertical increases. In practice a compromise would 
have to be reached and it is thought that an angle 
of approximately 20° would be satisfactory. 

A 12-stage pilot plant was constructed follow- 
ing these tests. Leached pulp was drawn from the 
last continuous Brown agitator at the West Drie- 
fontein uranium plant as and when required for 
making up batches of pulp. When a higher uranium 
content was required uranyl sulphate prepared by 
dissolving ammonium diuranate in sulphuric acid, 
was added. Live steam was used when necessary for 
increasing the temperature. Pulp was fed con- 
tinuously from the steady-head tank into agitator 
No. 1, which overflowed via the separator into 
agitator No. 2, etc., until eventually it overflowed 
No. 13 and left the circuit. The overflow from No. 13 
was screened through a 28-mesh (Tyler) screen to 
determine the amount of resin entrained. Eluted 
resin was fed continuously into No. 11 agitator, 
where it was homogeneously mixed with the pulp 
by means of air agitation. The resin-pulp mixture 
overflowing No. 11 agitator entered No. 11 separator 
and under quiescent conditions floated to near the 
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top of the separator and was removed continuously 
and transferred to agitator No. 10 with the aid of 
the airlift. In similar fashion it was again agitated 
with pulp, separated, and transferred to each 
preceding stage, until it was eventually removed 
from the circuit from No. 1 separator. This loaded 
resin was washed free of slime with water and eluted 
batchwise with the usual 0-6 N NH,NO,/0-4N. 
HNO, eluant employed at the West Driefontein 
plant. The resin was fed into No. 11 agitator, 
instead of No. 12 , in order to provide two stages of 
separation of resin from pulp immediately prior 
to discarding the pulp to minimize entrained loss of 
resin. 
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Samples of resin and pulp were dipped from each 
agitator for analysis as and when required. When- 
ever a change was made—e.g., in flow rate or tem- 
perature, etc.—sufficient time was allowed for a new 
equilibrium to be established before further samples 
were taken. 

As a result of this work it was concluded that 
this R.I.P. process appears to be simple, efficient, and 
economical and no insurmountable difficulties are 
envisaged if applied on a production-scale unit. In 
view of the competitive market which is expected to 
develop when the present contracts for the sale of 
uranium lapse it is a process which might well bear 
further consideration, the author suggests. 


Tin in Northern Australia 


The following notes on the Maranboy tinfield, 
\ustralian Northern Territory, are abstracted from 
an article appearing in the Chemical Engineering and 
Mining Review of Melbourne for October 15. That 
article is itself based on a report by B. P. Walpole 
recently put out by the Geological Section of the 
Bureau of Mineral Resources, Geology and Geo- 
physics. 

Following an account of the geology, the history 
of the field, and its production the author concludes 
that only three of the numerous cassiterite-bearing 
lodes on the Maranboy field can be considered likely 
to yield much ore in the future. These are, in order 
of importance, the Main lode, Stannum King lode 
and Cosmopolitan lode. Although the richest parts 
of the shoots they contain have been mined to depths 
as great as 140 ft. below surface, some ore has been 
left behind in places around the margins of the 
workings and some of the lower-grade remains sub- 
stantially intact between the shoots. The total ore 
mined from the selected sections of the lodes is 
estimated as 37,185 tons at a grade of 2-12% tin. 
This figure checks reasonably well with the estimate 
of 49,314 tons at 2-7% crushed at Maranboy 
battery up to 1952, if due allowance is made for 
the numerous small workings outside the limits 
considered. 

It is known that a good deal of relatively high- 
grade ore was won in the early days from these 
small workings. For their production to lift the 
overall grade of the field as high as 2-7% the 
12,129 tons assumed to have been won from them 
would need to have a grade of 4-5%. This grade 
would seem possible only if the ore was carefully 
hand-picked and some evidence of this process 
should remain. In fact an inspection showed a good 
deal of discarded lode material upon the dumps of 
small workings. _ 

A selected portion of the field contains an estim- 
ated aggregate of 2,767 tons per vertical foot with a 
grade of 1-23% tin. It is believed that this figure 
will be useful in giving some idea of the tonnage 
and grade of ore which may be available for a 
mining operation below the level of existing work- 
ings, but its validity would of course have to be 
proved by testing. 

The pattern of lenticular bulges in which the 
known ore-shoots occur along the strike suggests 
that similar bulges may exist in the direction of dip. 
If so, individual shoots cannot be expected to 
continue at depth, but are likely to be replaced by 
new shoots. If the shape of the shoots was controlled 





initially by irregularities on the opposing faces of the 
lode channel, then the pitch of the shoots may be 
irregular and the repetitions at depth may not 
follow any recognisable pattern. Since mapping 
gave no evidence of any particular direction of 
pitch to act as a guide in exploration, adequate 
testing may require a number of closely-spaced 
bore-holes and the driving of a level or levels below 
the existing workings. Blank sections between 
repetitions of shoots should be expected. 

In any attempt to assess the potential of the 
Maranboy field the Star of the West-Eureka section 
of the Main lode is of critical interest. Calculation 
shows that the aggregate of the original shoots in 
this section was 1,906 tons per vertical foot with a 
grade of 1-26% tin. The length of opening necessary 
to develop similar shoots at depth cannot, however, 
be overlooked. The total length of lode is 3,800 ft., 
of which an aggregate of 1,450 ft. probably contains 
no ore. An additional 540 ft. of dead work would 
be necessitated by driving through the displacement 
of the lode along Ray fault, unless the two sections 
were operated by separate shafts. 

If future production from the field is to come from 
an integrated operation, under one company, it is 
concluded, it will be necessary for the company to :— 

(1) Hold the most important leases on the field. 

(2) Determine whether the ore-shoots extend or 
repeat at depth. . 

(3) Prove sufficient ore reserves of profitable 
grade. 

(4) Introduce improved treatment methods. 

On the other hand if future production should 
depend upon the continuation of many small-scale 
mining operations, as in the past, then it may be 
desirable for Government assistance to be given 
to :- 

(1) Test the lodes by extensive diamond drilling 
and, if this is successful, to 

(2) provide improved treatment methods in a 
mill of capacity not less than 1,000 tons per month, 
or 

(3) to subsidize approved underground openings 
to ensure systematic development of the ore-shoots. 

Only extensive testing will indicate whether the 
field is capable of sustaining a large integrated mining 
operation. If, however, this is not possible, but if 
adequate and efficient milling facilities were 
available, much larger tonnages of economic tin ore 
could probably be mined by small operators than 
has been possible in the past. 
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Utilization of Allard Lake Ilmenite 


An article by E. W. Montgomery in The Western 
Mines and Oil Review for October gives a brief 
account of the operations of the Quebec Iron and 
Titanium Corporation. The author says that ten 
years ago the corporation started the construction of 
a smelter at Sorel, Quebec, which, together with 
development of open-pit mining of ilmenite deposits 
in the Allard Lake area, would eventually bring into 
being a new metallurgical approach to the smelting 
of titaniferous-iron ores. During succeeding years 
operations at Sorel have been characterized by 
additional construction proceeding jointly with 
production gain and major advances in treatment 
of ore. In 1951 selectively-mined high-grade ore 
was shipped to Sorel and stockpiled for smelting. 
Three years ago, as a part of the smelter-develop- 
ment programme, ore-beneficiation equipment and 
high-temperature kilns were installed, eliminating 
the high cost of selective mining and producing an 
ore showing significant improvements in smelta- 
bility and furnace chemistry. To-day the Sorel 
smelter is a firmly-established integrated iron 
producer, with an output of over 500,000 tons per 
year of pig iron and titanium-rich slag. 

The main ore-body at present being mined in the 
Allard Lake area contains more than 100,000,000 
tons averaging 36% Fe and 32% TiO,. With light 
clay and sand overburden stripped off the deposit 
shows as massive ilmenite covering an area 3,000 ft. 
by 3,500 ft. In some places exploration drills have 
bottomed in ilmenite at 300 ft. Conventional open- 
pit methods are used to provide primary ore for 
crushing and shipping to the terminal at Havre 
St. Pierre. Minerals comprising the ore are ilmenite 
and haematite in a ratio of approximately 2 to 1, 
and anorthosite. Some MgO amounting to 3% 
replaces FeO in the ilmenite lattice. One to two 
per cent. of the iron oxides are present as magnetite. 
In structure the haematite phase is finely dispersed 
through the ilmenite matrix and a separation is not 
possible with mineral-dressing methods. Inter- 
granular pyrite occurs throughout the ilmenite- 
haematite and accounts for an average of 0-3% 
sulphur content. 

While Allard Lake ore is generally unsatisfactory 
for the pigment idustry because of its high iron 
content, and forms poor feed for conventional iron- 
smelting processes due to its TiO, content, Quebec 
Iron and Titanium Corporation, a joint venture of 
Kennecott Copper Corporation, of New York, andthe 
New Jersey Zinc Company, of Pennsylvania, has 
brought together the resources and smelting tech- 
niques required to exploit this vast source of iron 
and titanium dioxide. 

The smelting process is a continuous operation 
and is carried out in 20,000-kW., three-phase, six- 
electrode stationary furnaces. Mixed anthracite 
coal and ore are fed through roof holes into the 
active smelting zones where partial reduction of the 
iron constituent of the ore occurs, with all Fe,O, 
being reduced to FeO, and about 80% of FeO being 
further reduced to metallic iron. A natural settling 
out of molten slag and iron occurs and either may 
be obtained by tapping a furnace at the proper level. 
In contrast to electric pig-iron, carbide, and ferro- 
alloy furnaces, where the charge surrounds and 
covers the active or arcing tips of the electrodes, the 
Sorel furnaces operate under open-arc conditions, 


somewhat similar to those encountered in electric 
furnaces for making and refining steel. This feature, 
plus the solvent action of TiO, slag on all types of 
refractory lining, requires accurate charging of the 
furnace and close control over furnace chemistry, 
temperatures, etc. 

During the first years of operation the use of ore, 
as mined, led to considerable operating difficulties, 
most of which were attributable to variation in 
grade. In addition, the pyrite content of ore, 
together with sulphur from the coal, produced 
concentrations of 0-6% sulphur in metal at tap. The 
solutions of these problems have been found in 
mineral dressing, which provides a constant high 
grade of ilmenite feed for the furnaces, and roasting 
carried out in kilns, which removes 90% of sulphur 
occurring in the ore. 

At Sorel mine ore is recovered from the stockpile 
by cranes and transferred to a conveyor-belt system 
which feeds crushers in closed circuit. Crusher 
product is all minus }-in. with this being split at 
28 mesh by wet screening in the first step of the 
beneficiation-plant circuit. The coarse fraction, 
about 80% of ore being treated, is upgraded in 10-in. 
Dutch State Mine cyclone units, using magnetite- 
water as heavy media. The fine fraction is treated 
in Humphreys spiral concentrators In principle the 
plant is typical of the wash plants used on the 
Mesabi Iron Range and of the beneficiation steps 
which are being employed by some of the major 
iron-ore producers in Canada. Under normal 
conditions the beneficiation plant will produce a 
92 to 94% grade (iron oxides plus titanium dioxide) 
of concentrate at a rate of 150 to 200 long tons per 
hour. At present recovery is about 90% and the 
concentrate, being free of slimes, forms an ideal feed 
for subsequent kiln treatment and smelting in the 
are furnaces. 

Two rotary kilns have been installed for roasting 
ore concentrates. These are 11 ft. in diameter by 
200 ft. long and have a capacity of about 40 tons 
per hour each. Waste CO gas from the smelting 
process is used for firing. Kiln product is air-cooled 
in rotating-drum coolers, with a portion of the 
cooling air supplied directly to the kilns to support 
combustion. The charge to the furnaces is prepared 
by mixing cold kiln-treated ore and dry anthracite 
in an automatic batching plant. 

Numerous changes have occurred in iron and slag 
handling since the first stages of production in 1951. 
Advantages of ore beneficiation are reflected in the 
increased throughput of ore and lowered cost of 
production. There is now sufficient flexibility in the 
smelting process to allow production of several 
different grades of slag, according to the demands of 
the market. Perhaps the biggest change has occurred 
in pig-iron production. The reduced sulphur burden 
on the furnaces following kiln treatment has lowered 
sulphur level in hot metal from 0-6% to about 
0-12%. This has been accompanied by an increase 
in carbon from 1| to over 2%. 

Recent developments in ladle injection of smelter 
iron allow a wide range of pig-iron compositions to 
be produced. In addition to the regular grade of 
iron, called Sorelmetal, that contains 2% carbon and 
low phosphorous, sulphur, silicon, manganese, and 
residual elements, pig irons containing up to 4-25% 
carbon are also being produced. 
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Prospecting in Australia 


At the annual conference of the Australasian 
Institute of Mining and Metallurgy held in Melbourne 
in August the president, Mr. G. Lindesay Clark, in his 
address spoke of prospecting. The following notes 
are taken from an abstract appearing in the 
Chemical Engineering and Mining Review for 
September 15. 

Mr. Clark said that most Australian mineral 
deposits occur in older rocks which are generally 
strongly deformed and the ore-bodies have either 
been introduced or at least concentrated into their 
present structural locations. This implies transport 
by an outside agency and it is widely accepted that 
this agency is water derived from magmatic or 
metamorphic sources, or perhaps both. To get flow 
and concentration there must be channel ways 
determined by the fold and fault features of the 
rock mass which is host of the ore-bodies. 

One of the key features in appraisal of known 
mineral occurrences must be, therefore, the study 
of their structural setting. If ore deposits are looked 
at from this aspect the overall trends of many ore 
systems are seen to conform to the pitch of the 
folding. Examples of such fields include Broken 
Hill, Bendigo, and the bedded ore-bodies of the 
Southern Cross district of Western Australia which 
all follow the pitch of folding, in a succession of 
mines from Bullfinch on the north, to Nevoria, some 
50 miles to the south-east. 

The approach, then, to the search for extensions 
and repetitions of known mineralizations is to 
endeavour to work out the geological structures in 
which the known ore-body is contained and their 
relation to the regional structure of the district. 
Following this, the search is directed along the 
regional pitch of folding for recurring structures, 
not necessarily in the same stratigraphic position, 
of the type in which the original ore-body occurs, in 
the expectation that successive structures of this 
type will themselves, in at least some proportion, be 
found to carry ore. 

Work of this kind, Mr. Clark said, has had 
successes in the past, together with some recent 
ones, and undoubtedly there are other mines in the 
country, abandoned many years ago, which would 
respond to exploration of his kind. 

Pitch prospects can also be on a district scale. 
Inevitably these are expensive projects and they 
are worth attempting, therefore, only in areas of 
major mineralization. Large structures carrying 
great ore-bodies imply an origin on a grand scale 
with large gaps between successive positions. 
Bridging of these gaps requires extensive diamond 
drilling. Wide-scale prospecting of this kind is 
restricted to fiatly-pitching regional structures since 
these are the ones in which ore-bodies recurring in a 
general arrangement conforming to pitch are likely 
to remain within reach of surface drilling—the only 
practical prospecting tool. The time, patience, and 
expense needed may also place limits of a kind other 
than technical on the process. 

The president said that prospecting to the south of 
the Kalgoorlie field illustrates these factors in a Pre- 
cambrian complex on a considerable scale. 

The lodes in Kalgoorlie are steeply dipping. They 
occur in two favourable rock types, the main minerali- 
zation being in the quartz dolerite greenstones. 
These favourable rocks are folded in the general fold 
pattern and, consequently, pitch with the pitch of 


folding. Thus, although the ore-bodies are steeply- 
dipping veins, as a group they pitch with the host 
rock and so reflect the flat southerly-pitching folding 
of the field itself. It now appears that after eight 
years and 40,000 ft. of inclined drilling in holes of the 
order of 4,000 to 6,000 ft., and extensive surface 
mapping employing geophysical aids, the location 
of the next successive structure similar to that in 
which the Kalgoorlie veins occur may have been 
indicated. In steeply-pitching positions different 
conditions have to be faced, since the steep pitch 
tends to take recurring structures beyond a mineable 
depth. In such fields the real prize may be below the 
indifferent showing, whereas the good showing may 
prove disappointing and soon bottom since the 
greater part of the original ore-shoot may have been 
already eroded. 

A great system of ore-bodies could, in some 
circumstances, have a poor outcrop. There are 
notable examples of such occurrences—Broken Hill 
and Mount Isa. It would be surprising if there are 
not areas in the country which have never had more 
than cursory testing because of their poor surface 
showings but which, in fact, do carry important 
ore-bodies, perhaps at no great distance below the 
surface. 

The need for methods that will reveal more than 
was visible to the old-time prospectors has led to the 
development of the techniques of geophysical and 
geochemical prospecting. Most metals can be 
detected by the methods available and, under 
suitable conditions, it is possible to obtain quick and 
effective coverage of large areas. 

In Australia the greatest and most widespread 
mineralization is gold, the president said, but, 
unfortunately, the newer methods of prospecting 
have no great application. In most gold deposits 
the accompanying sulphide mineralization is too 
sparse to give detectable geophysical responses. 

Geochemical prospecting, in the form of loaming, 
has long been applied to gold mining. The panning 
of residual gold is a most sensitive and simple 
method. Gold prospecting tends to depend mainly 
on structural geological methods and loaming. In 
metals other than gold a wide field is open for 
geophysical and geochemical prospecting methods. 
If the methods fulfil the hopes at present held there 
will ultimately be a case for extending their use to 
concealed areas in regions where mineralization is 
known but has never proved to be of real con- 
sequence. 

Most abandoned mines and showings are probably 
of no great consequence, but it would be surprising 
if there were not scattered amongst them some great 
ore-bodies that have been missed. Geophysical 
prospecting might well be the key to the finding of 
such positions and the chances of success would be 
advanced if the aureole method of geochemical 
prospecting could assist in indicating the more 
promising positions. 

An operating mine has great advantages in the 
search since its workings provide geological data, 
otherwise not available, which may suggest direc- 
tions of search and enable drilling to be done from 
underground locations which are often more effective 
than those available on the surface. Also, from 
operating mines, extra testing may be done at much 
less expense. Most prospecting of this kind would be 
guided by structural geology. 
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Experience in the Norseman district, W.A., 
suggested Mr. Clark, is of special interest in this 
whole context. The field was discovered in 1894 
and consists, with few exceptions, of quartz reefs 
which strike north and dip east at about 40 degrees. 
Early operations centred mainly on the Norseman 
reef, at Norseman itself, and on the Princess Royal 
reef, some 5 miles to the north. There were, as well, 
many other smaller producers scattered through the 
field. 

At first the field boomed, but the early hopes 
turned to disappointment, as it was found that the 
ore-bodies bottomed with monotonous regularity 
at depths of 200 ft. to 400 ft. 

One company sinking, on a short and patchy 
showing at the south end of the Mararoa reef 
located an ore-body which reached a length of 
2,500 ft. and was bigger than any known previously 
on the field. These shoots reached a maximum depth 
of 1,000 ft. down the dip of the reef. The mine was 
abandoned in 1921. 

The next major discovery was also on the Mararoa 
reef and was made a few years later by prospectors 
who followed the time-honoured custom of projecting 
the outcrop line southwards under soil cover and 
then sinking in the hanging-wall. High-grade ore 
was located at 400 ft. down the dip. Although this 
ore-body is close to the surface throughout its length, 
there was no surface indication whatever either of 
the reef or the ore. 

Following re-opening of the old Mararoa mine 
development, based on an endeavour to apply 
structural methods, initially met with frustration 
and disappointment more frequently than ore. The 
problem was to determine the pitch of the ore 
system. It was apparent that it was very flat; 
stoping outlines suggested south, but the upward 
terminations of some ore-shoots suggests a gentle 
north pitch. 

Stratigraphic trends of sediments which outcrop 
some distance to the east of the mine and the struc- 
ture of the reef indicated that the trace of a bed on 
the reef plane would pitch gently north. The 
favourable bed hypothesis then postulated that a 
particular band in the basalt flows, termed the 
Mararoa bed, was favourable for fracturing and ore 
occurrence. 


Trade Paragraphs 


Head, Wrightson and Co., Ltd., of 20, Buckingham 
Gate, London, S.W.1, have produced a new 
catalogue of their rotary dryers. This is fully 
illustrated and contains notes on the fundamentals 
of drying as well as particulars of the various types 
available. 

Logan Mining Machinery Co., Ltd., of Gray Street 
Works, Lochee, Dundee, announce that the name of 
the company has been changed to Logan Engi- 
neering, Ltd., which it is thought will reflect more 
accurately the general nature of the company’s 
facilities, which include precision engineering. 

Soil Mechanics, Ltd., of 65, Old Church Street, 
London, S.W. 3, make available some notes on 
a rotary boring rig for making 3-ft. diameter shaft 
piles for use in large building construction. Piles 
up to 10 ft. in diameter can be constructed, it is 
stated, with or without enlarged bases. 


The overall trend of ore was thus determined by 
stratigraphy and so pitches gently north, but within 
this favourable zone the detailed behaviour of 
fracturing gives the individual ore-bodies a flat 
south pitch. This hypothesis made it clear that 
exploration should be northwards at successively 
deeper levels. Two large and one smaller ore-bodies 
were thus located. 

These methods were later applied at the Princess 
Royal. The overall trend disclosed by the Mararoa 
ore-bodies was used to guide surface drilling and 
underground development to the north of the old 
mine and led to a new system of ore-bodies,, much 
larger than had been mined by the old Princess 
Royal company. The top of the new ore-bodies is 
just above the 400-ft. level and, although they have 
a total length of nearly 4,000 ft., have no surface 
indication. 

Gold production of the Norseman field has 
increased from 600,000 oz. in 1933 to more than 
2,000,000 oz. to-day and the field is still producing. 

The limitations of search of this sort as influenced 
by regional pitch, etc., have been outlined above. It 
is a direction to which exploration, if major new ore 
systems are to be found, must be more and more 
directed in the future. As the scale increases this 
type of prospecting, and the interpretation of complex 
fold and fault structures needed to direct it, has to 
be extended over great distances. Success in this 
type of exploration may well be measured by the 
effort on drilling and the resources devoted to it. 

Initial appraisal must be by geological examina- 
tion of known regions of mineralization and their 
likely extensions to select areas thought to be worth 
closer investigation. The most promising weapons 
of search appear to be geophysical and geochemical 
prospecting. These have the advantage of giving 
quick and wide cover at a relatively low cost, in 
contrast to the laborious assembly of geological 
structure data by drilling. 

Both methods have their limitations, perhaps 
over-sensitivity in the case of geochemical prospect- 
ing, and lack of depth penetration in all geophysical 
methods together with interference by saline ground 
water in some districts. 

Despite their limitations wide fields of applica- 
tion are open to both methods and it is unlikely that 
sustained effort will not yield worthwhile success. 


George Angus and Co., Ltd., of 152-158, Westgate 
Road, Newcastle-upon-Tyne, issue a catalogue of 
their conveyor beltings, to the range of which two 
new constructions have recently been added 
Gaflex nylon wefted and Maxslope rough top. The 
catalogue also contains useful information on 
various aspects of belt selection. 


Pegson, Ltd., of Coalville, Leicestershire, announce 
the appointment of Mr. C. E. Hutchinson as home 
sales manager—mining and quarry plant division, 
to operate from the company’s head office at 
Coalville, and of Mr. A. Suttill as chief sales 
engineer—export, at their London Office, [ddesleigh 
House, Caxton Street, S.W. 1. 

Worthington-Simpson, Ltd., of Newark, Notts., 
announce an addition to their already extensive 
range of versatile ‘‘ Monobloc ’’ centrifugal pumps. 
The new range is designated type ‘‘ DO” and com- 
prises open impeller type pumps specially designed 
to handle slurries, liquids containing small solids, 
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and viscous liquids as well as clear liquids. Capacities 
from 10 to 360 g.p.m. and heads up to 86 ft., de- 
pending on capacity, are covered by the range. 

Griffin and George (Sales), Ltd., of Ealing Road, 
\lperton, Middx., have now completed distribution 
of their current price list of laboratory chemicals 
and all those customers in education, industry, and 
industrial research who are on the Group’s mailing 
list should have received their copy. The catalogue 
comprises 84 pages on general chemicals, AnalaR, 
and micro-analytical (M.A.R.) reagents and many 
pages devoted to microscopical stains, reagents for 
water analysis, and other specialized items. 

Joseph Evans and Sons, (Wolverhampton), Ltd., 
of Wolverhampton, refer in some recently issued 
notes to their worm-drive mining hydraulic pump 
which incorporates many features and especially, 
compact design of minimum dimensions, all-steel 
construction, low plunger speed, minimum weight 
for ease of handling, ease of operation, minimum 
maintenance, and ease of dismantling. The unit 
is a 14 by 2 in. horizontal triplex plunger type and 
capable of delivering 5 or 7-5 g.p.m. against pressures 
up to 1,500 p.s.i., depending upon motor horse 
power and speed. It will handle water, water-soluble 
oil mixture, or hydraulic oil. 

F. Perkins, Ltd., of Peterborough, recently 
released some notes on one of their P6 diesel engines 
which has been kept in continual operation for 
19 months on a Canadian drilling project. It worked 
12,000 hours and supplied the power for 20,000 ft. 
of drilling with size “‘ A’’ rods. At the end of that 
time the engine was still in such good condition it 
could have been kept on the job for another six 
months without overhaul. The engine, developing 
74 b.h.p. at 2,400 r.p.m., was an industrial version 
of the P6 and was installed in a Boyles Brothers 
BBS2 drilling rig operating at Sudbury, Ontario. 
Over 500 drilling rigs in various parts of Canada are 
now powered by Perkins diesel engines, it is stated, 
and this performance under rugged operating 
conditions is regarded as typical of these power 
units. 

Robert Hudson, Ltd., Raletrux House, Meadow 
Lane, Leeds, have recently designed and made for 
the United Kingdom Atomic Energy Authority 
Research Establishment, Harwell, two special 
transporters for use on the 7 GeV Proton Syn- 
chrotron project. These will be used in the experi- 
mental area adjacent to the magnet room for moving 
and placing in position concrete shielding blocks in 
packs of five, having a total weight of 125 tons. 
The transporter consists of an electrically-powered 
traction unit coupled to suitable trolleys fitted with 
hydraulic lifting jacks and running on steel rails. 
In the interests of safety to personnel the trolleys 
are fitted with manually-operated emergency stop 
switches and in addition these and the traction units 
have automatic switches to prevent overrunning 
the limits of longitudinal travel. 

Electroweighers (Birmingham), Ltd., of Moseley 
Street, Birmingham, 12, announce a heavy-duty 
automatic and continuous weigher for coal prepara- 
tion, ore mining, and quarrying applications. The 
operating technique involves the use of a dustproof 
load cell, incorporated in a single idler weighbridge. 
The weight of the burden on the belt creates 
pressure on the cell, electrically connected to a stable 
oscillator which, dependent on the load, induces an 
unbalanced voltage. This voltage, when amplified, 
is used to give direct readings of the momentary 
load. An additional voltage from a tacho-generator, 


x 


driven on the return belt, is multiplied and 
integrated with the oscillator voltage. The resultant 
sum—1.e., total burden conveyed—is indicated by 
means of counters. Initial tare and load calibration 
tests are easily performed by using a_ built-in 
calibration weight and an auxiliary counting device. 

Stephens-Adamson Manufacturing Co., of Ridge- 
way Avenue, Aurora, Illinois, have developed three 
styles of unit for the automatic control of the 
level of material in bins. Known as Tellevel they 
are for normal duty, explosion-proof, and heavy 
duty. Each is self-contained with a pendant float 
which operates a sensitive enclosed switch. As the 
material level rises or falls the control will stop or 
start feed conveyors or elevators. The units can 
also be installed to operate warning lights or horns. 
Ordinarily the control is connected for a normal 


TELLEVEL 
BIN LEVEL 
CONTROL UNITS 
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TYPE) 





closed circuit, but can be connected for normal open 
circuit just as easily. Taking a closed operation as an 
example, a rising level of material will tilt the float 
ball, the switch will shut off the current, and stop 
the feed-conveyor, elevator, or pump. When the 
level falls the float returns to vertical position, the 
switch closes, and feed is resumed. The heavy- 
duty type is shown in the illustration. 


Cyanamid of Great Britain, Ltd., of Bush House, 
Aldwych, London, W.C. 2, announce a new and 
very powerful flocculant recently developed by their 
associates Cyanamid International. This is known 
as Superfloc 16 and is particularly effective in 
thickening operations for increasing settling rates 
and overflow clarity. In settling acid-leached 
uranium ore at a Canadian CCD (counter-current 
decantation) plant, for example, 0-06 Ib. to 0-107 lb. 
of Superfloc 16 per ton of ore have provided the 
same settling rate, overflow clarity, and underflow 
fluidity and density as 0-11 Ib. per ton of the 
previously used product. Other trials at uranium 
plants on the Colorado plateau which also use CCD 
for solid-liquid separation have shown that Super- 
floc 16 decreases soluble uranium losses by increasing 
underflow densities by 5% to 7°. <A high bulk- 
density product, Superfloc 16 is available in a dust- 
free granular form which makes it easy to feed, wet, 
and dissolve. 
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Elcontrol, Ltd., of Wilbury Way, Hitchin, Herts., 
are now producing standard electronic weight 
control equipment, using suspension or compression 
type load cells. It is intended for heavy industrial 
use, typical applications being maximum weight 
control on mineral hoists, where the loaded skip 
weight is checked, and control of load on lengths of 
conveyor. The load cells are connected to a remote 
relay unit which integrates the output from the 
cells. The integrated output current is monitored 
and when it reaches a value corresponding to the 
selected operating weight the relay in the control 
unit is operated and actuates the control mechanism. 
The relay unit consists of a withdrawable chassis 
housed in a cast weatherproof case suitable for 
outdoor mounting, or in a sheet-steel case with 
hinged lid for indoor use. The equipment is suitable 
for the range of weights normally covered by stan- 
dard load cells, from 50 Ib. to 1,000 tons or more, 
and is provided with operating adjustment over any 
desired range of weights. It gives repetitive accuracy 
of better than 1%. 

Firth Cleveland Pumps, Ltd., of Stornoway House, 
Cleveland Row, London, S.W. 1, are to manufacture 
under licence the range of self-priming multi-stage 
centrifugal pumps designed and developed by 
Dickow-Pumpen, of Wailkrayburg, near Munich, 
Western Germany. 

The pumps are of particular interest to the 
petroleum and chemical industries. Other points to 
notice are that pumps can be ordered with any 
number of stages up to and including eight, each 
developing a head of 100 ft. at 1,450 r.p.m. normal 
operating speed. The priming stage, which is of the 
regenerative type is mounted after the pumping 
stages. This arrangement ensures that no vapour 
lock can occur in the pumping stages, which 
eliminates the need for constant supervision. The 
shaft seals are mounted externally and are of a 
dripless self-lubricating mechanical type of all-metal 
construction. The bearings are also mounted ex- 
ternally. In addition to the variations created by the 
number of stages, the pumps will be constructed of 
cast iron, aluminium alloys, brass, bronze, or 
stainless steel, and other materials according to the 
liquid to be handled. 

F. Taylor and Sons (Manchester), Ltd., of Salford, 
Lancs., release some further particulars regarding 
the Russian contract recently secured to which 
brief reference was made in the August issue. This 
covers four mobile telescopic tower scaling carriages 
and 15 mobile drilling machines, each mounted with 
four Holman drifter drills. This equipment which, 
the Russians say, ‘‘ will be used for drilling very 
hard rock faces,’’ represents the latest design in 
mobile mining plant and is the result of many years 
research and development. The operating platform 
is carried on a double telescoping tower which is 
raised by two hydraulic rams from 6 ft. to a maxi- 
mum of 19 ft. 6 in. from ground level. The machines 
weigh about 15 tons each and are mounted on 
crawler tracks, as may be seen in the illustration. 
Four hydraulically-operated booms are attached to 
the drilling platform and these may be raised or 
lowered, slewed, and rotated either individually or 
simultaneously. All movements are operated from 
the elevated platform and it will be possible to drill 
rock faces up to 32 ft. in height. The four roof- 
scaling carriages, which will also be used for roof 
bolting, are also mounted on crawler tracks. 
Extending to a height of 82 ft. 3 in. the platform 
will carry men and equipment up to a maximum 
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weight of half a ton. Each is mounted on a telescopic 
tower comprised of five nesting sections which, when 
collapsed and folded, will have an overall height of 
10 ft. 10 in. Wire ropes are used to elevate and 
lower the platform and limit switches will prevent 
raising of the tower unless the machine is on an 
almost level surface. Four stabilizing legs prevent 
any tendency for the tower to overbalance. 

English Electric Co., Ltd., of Marconi House, 
Strand, London, W.C. 2. in a recent note intimate 
that a further example of the growing use of mercury- 
are converters for large reversing drives is indicated 
by an order for a 1,750-h.p. mine winder received 
by their mining division from the N.C.B. The 
equipment will be installed at Newstead Colliery 
in No. 4 (Alfreton) Area of the East Midlands 
Division. This forms part of the current five-year 
reconstruction scheme, designed to increase the 
capacity of the pit to more than 1,000,000 tons 
annually. The new winding arrangements consist 
of a conventional double-drum winder, having a 
payload of seven tons, with a capacity of 400 tons 
per hour from the High Main level at a depth of 
750 ft. The 1,750-h.p. d.c. motor is fed from a 
3-phase, 50-cycle, 11,000-volt supply via 1,085-kW 
750-volt converter equipment. This consists of one 
oil-immersed 12-phase converter transformer, four 
grid-controlled mercury-arc converters with asso- 
ciated control panels, and a high-speed d.c. circuit 
breaker. The system is arranged for closed loop 
manual control. Robey and Co., Ltd, of Lincoln 
are the sub-contractors for the mechanical equip- 
ment, which includes their latest system of high 
pressure unit brakes. 

Consolidated Pneumatic Tool Co., Ltd., of 
232, Dawes Road, London, S.W. 6, announce the 
introduction of the model 155 down-the-hole, self- 
propelled Reich drill for operations where holes in 
the 4} in. to 5 in. diameter range are required to 
depths of down to 250 ft. The drill is powered by 
a Ford three-cylinder diesel, directly connected to 
a hydraulic pump which provides fluid power for 
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the rotary drilling head, feed cylinders, and the 
propelling motor. Compressed air, which is used for 
the operation of the down-the-hole hammer and for 
air flushing of chippings, is provided by a C.P. 365- 
RO-2 compressor which delivers 365 c.f.m. at 
100 p.s.i., this unit being towed behind the drill on 
suitable terrain. The operating principle of the drill 
is that a hydraulic motor of variable speed is carried 
in the slides of a retractable mast which can be 
positioned at almost any drilling angle. The motor 
transmits a constant torque at a given setting. 
A pneumatically-operated hammer is located at the 
end of a string of drilling rods, the hammer being 
designed for operation with bit sizes of 44 in., 4} in., 
and 5 in. With this power combination the drill- 
head motor gives a high degree of torque for the 
most difficult conditions, while the down-the-hole 
hammer develops the maximum percussive effect 
immediately behind the bit, no energy being 
dissipated by the need to transmit the blow through 
a string of rods. 

A particular feature of the new drill is the exten- 
sive use made of hydraulics, not only for driving 
the drill-rod rotation motor, but also for such duties 
as providing the necessary degree of thrust for the 
rod string, for positioning the drilling mast, hoisting 
the rod string, and for propelling the rig around 
the drilling site. The hydraulic system is maintained 
by three pumps mounted on the same shaft having 
an output pressure of 2,000 p.s.i. The rotary-head 
motor which is responsible for a high constant 
degree of torque has an output of 11 b.h.p. at 
460 r.p.m., this being taken through a worm-type 
gearbox which reduces the speed to 45 r.p.m., 
giving a final operating torque of 10,500 in./Ib. 

The rods used are 10-ft. lengths of Reichdrill 
3} O.D. hollow sections which are fitted with screw 
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C.P. 155 
Reich Drill 


joints of specially alloyed steel to meet the high 
torque conditions. Two sizes of hammers are 
available and two sizes of bit with each hammer. 
Bit sizes are 4} in., 43 in., and 5 in. The design of 
the hammers is such that a high-velocity blast of 
air, created by the air leaving the exhaust ports, is 
passed up between the hammer and the wall of the 
hole to clear the chippings from the hole. Penetra- 
tion rate in the same formation has been shown to 
average 45 f.p.h., while the overall rate of drilling 
for an 8-hr. shift was 30 ft. per hour including 
setting up, rod change, and travel time from hole 
to hole. A dust-disposal unit is fitted as standard, 
consisting of a vertical-spindle 750 c.f.m. blower fan 
fitted to the drill table and driven by a direct- 
coupled hydraulic motor. 

Associated Electrical Industries, Ltd., of 33, Gros- 
venor Place, London, S.W.1, announced last 
month the disappearance of two famous names as 
a result of the re-organization which has taken place 
in the Group. The British Thomson-Houston Co., 
Ltd. (BTH), will in future be known as Associated 
Electrical Industries (Rugby), Ltd., and Metro- 
politan-Vickers Electrical Co., Ltd., as Associated 
Electrical Industries (Manchester), Ltd. The first 
named earlier issued some notes on the North 
Broken Hill mine, New South Wales, which is in the 
process of commissioning a new shaft equipped with 
their winders. When the shaft is finished the winders 
will be raising men and minerals from a depth of 
nearly one mile. In the new No. 3 shaft, which at 
present is rather more than 4,000 ft. deep, the main 
cage and skip winder are each driven by twin d.c. 
motors having a combined rating of 3,000 h.p. and 
a small cage winder is driven by an a.c. motor rated 
at 500 h.p., 460 r.p.m. The motor speeds of the main 
cage and skip winders are 53-8 r.p.m. and 64 r.p.m. 
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respectively. With this drive the skip winder raises 
seven tons of ore at a rope speed of 49 ft. per second 
—an hourly output of 224 tons. The cage winder’s 
human load is 3} tons and a complete wind takes 
143-7 seconds. The 500-h.p. motor raises or lowers 
a load of 14 tons at a rope speed of 20-8 ft. per second. 
Identical Ward-Leonard motor-generator sets supply 
the twin d.c. motors on each large winder, which is 
also fitted with a brake governor and a servo- 
operated Ward-Leonard controller. These sets are 
equipped with hydraulic slip regulators and have 
35-ton flywheels. Each winder may be supplied from 
either motor-generator set. The ore winder, which 
operates two skips in balance, has automatic control, 
but the cage winder for men and materials has 
manual control only. All the electrical equipment 
for the winders was supplied by the Manchester 
factory of the company’s Heavy Plant Division. 

Another announcement from the division relates 
to two 5,200-h.p. a.c. winders, the largest of their 
kind, to be supplied to two South African mining 
companies. One is for the Stilfontein Gold Mining 
Company’s Scott Shaft and the other for the 
Western Reefs No. 4 Shaft of the Anglo American 
Corporation of South Africa. Both winders will 
have the A.E.I. system of dynamic’ braking, in 
which the field of a rotary exciter is controlled by a 
transductor. Each of the installations consists of a 
twin-motor drive controlled by a liquid resistance. 
The orders were placed with A.E.I. Export, Ltd. 
Vickers-Armstrongs (Engineers), Ltd., designed the 
mechanical part of each winder, which will consist 
of a drum 16 ft. in diameter, with two compartments, 
both clutched. Each compartment will be 6 ft. 
wide and will accommodate four layers of rope. 
The Vanderbijl Engineering Corporation is to 
manufacture this part of the equipment. In the 
Scott Shaft of the Stilfontein company the two 
cages will be suitable for either men or materials. 
The depth of the shaft is 6,500 ft. and the winding 
rate 3,000 ft. p.m. Each cage will accommodate 
88 men. 


RECENT PATENTS PUBLISHED 


= copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. tid. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


19,980 of 1948 (821,091). A. R. Gipson. Electro- 
deposition of beryllium. 

33,087 of 1954 (821,817) and 8,604 of 1956 
(821,818). P. SPENCE AND Sons, Ltp. Continuous 
process for the manufacture of titanium metal. 

1966 of 1956 (821,922). W.M. WEIL. Process for 
the recovery of manganese values from metalliferous 
material containing manganese and iron. 

11,788 of 1956 (820,952). KLGCKNER-HUMBOLDT- 
Dentz A.G. Crushing plant for mine waste. 

38,335 of 1957 (822,537). W. M. WEIL. Produc- 
tion of chromium by the low-pressure reduction of 
oxides. 

4,162 of 1958 (822,437). NorRDBERG MANUFAC- 
TURING Co. Grinding of liners or mantles for 
crushing apparatus. 


7,672 of 1958 (820,880). METALLGESELLSCHAFT 
A.G. Sealing means for travelling grate carriage. 
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NEW BOOKS, PAMPHLETS, ETC. 


par Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Tantalum and Niobium: Metallurgy of tle Rarer 
Metals No. 6. By G. L. MILLER. Cloth, octavo, 
767 pages, illustrated. Price 120s. London: 
Butterworths Scientific Publications. 

Dana’s Manual of Geology. Seventeenth edition, 
revised by CoRNELIUS S. HuRLBUuT, JR. Cloth, 
octavo, 609 pages, illustrated. Price 92s. London : 
Chapman and Hall, Ltd. 

Structural Methods for the Exploration Geologist ; 
and a Series of Problems for Structural Geology 
Students. By Preter C. BapGLey. Cloth, large 
octavo, 280 pages, illustrated. Price 60s. New York : 
Harper and Bros. 

The Economic Geology of the Stirling and Clack- 
mannan Coalfield, Scotland: Area South of the 
River Forth. Coalfield Papers of the Geological 
Survey of Great Britain No. 2. By W. A. Reap, 
with Palaeontology by R. B. WiLson. Paper folio, 
73 pages, with 12 figures. Price 7s. London : 
H.M. Stationery Office. 

Annual Report of the Overseas Geological Surveys, 
1957-58. By F. Dixey. Paper covers, 48 pages, 
illustrated. Price 2s. 6d. London : H.M. Stationery 
Office. 

Graphic-Locator Method in Geologic Mapping : 
U.S. Geological Survey Bulletin 1081—A. By D. J. 
VARNES and others. Paper covers, pp. 1-10, 
illustrated. Price 15 cents. Washington : Superin- 
tendent of Documents. 

Mining in Southern Rhodesia: 1958 Annual 
Report of the Chief Government Mining Engineer 
and Chief Inspector of Mines. Paper covers, 28 
pages, illustrated. Price 10s. 6d. Salisbury : 
Department of Mines. 

Kenya: Geology of the Gwasi Area. Geological 
Survey of Kenya Report No. 45. By G. I. H. 
McCaLv. Paper covers, 88 pages, illustrated, with 
coloured maps. Price Sh. 15/-. Nairobi : Geological 
Survey. 

Metal Statistics, 1949-1958: 46th Annual Issue. 
Paper boards, large octavo, 248 pages. Frankfurt- 
am-Main: Metallgesellschaft A.-G. 

Map of Canada: Principal Mineral Areas. Scale 
1 in. to 120 miles. Ninth edition. Ottawa : Depart- 
ment of Mines and Technical Surveys. 

Ghana: Report of the Mines Department, 1958 
1959. Paper covers, 29 pages. Price 2s. London : 
Crown Agents for Overseas Governments and 
Administrations. 

Federation of Nigeria: Annual Report of the 
Mines Department, 1957-1958. Paper covers, 
49 pages. Price 9d. Lagos: Government Printer. 

Report on the Geology of the Leeward and British 
Virgin Islands. By P. H. A. Martin-Kaye. Paper 
folio, 117 pages, illustrated. a6; Lucia, Wt; : 
Voice Publishing Co. (1953), Ltd. 

A Century of Metal Broking, 1859-1959. By 
GODFREY HARRISON. Cloth, octavo, 103 pages, 
illustrated. Price 21s. London: Vivian, Younger, 
and Bond, Ltd. 

Oil and Petroleum Year Book, 1959. Compiler : 
WaLTER E. SKINNER. Cloth, octavo, 794 pages. 
Price 42s. 6d., post free. London: Walter E. 
Skinner. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


Equipment, Capital: Replacement, Study. Re- 
placement of Capital Equipment. H. J. SCHWELLEN- 
BACH, Min. Engg., Oct., 1959. 


Production, Canada: Industry, Uranium. De- 
velopment of the ‘Uranium Industry in Canada. 
F. R. Jousin, Canad. Min. j., Oct., 1959. 


+Production, Canada: Titanium, Quebec. A 
Complete Canadian Operation. E. W. MONTGOMERY, 
Western Miner, Oct., 1959. 


*Production, United States: Distillation, Oil- 
Shale. New Process for Oil Shale. J. A. Epwarps, 
THE MINING MAGAZINE, Dec., 1959. 


Production, Uranium: Review, United States. An 
Experimental Comparison of U,0, Ore Estimates 
and Production. R. J. Wricut, Engg. Min. J., 
Nov., 1959. 


Recovery, Ore: Computing, Electronic. The 
Electronic Computer and Statistics for Predicting 
Ore Recovery. R. F. SHurtz, Min. Engg., Oct., 
1959. 


+Resources, Australia : Prospecting, Review. Pro- 
specting: A Presidential Address. G. LINDESAY 
CLaRK, Chem. Engg. Min. Rev. (Melbourne), 
Sept. 15, 1959. 


Resources, France : Uranium, Thorium. 
Uranium and Thorium in France and Its Overseas 
Territories. Rev. l’Ind. Minerale, Oct., 1959. 


Resources, Germany: Jron, Saxony. Salzgitter 
Brown Iron Ores Basis for a Second Ruhr. J. B. 
HuTtL, Engg. Min. J., Nov., 1959. 


*Resources, United Kingdom: Manganese, Scot- 
land. A Manganese Occurrence in Wigtownshire. 
A. PATERSON-NISBET, THE MINING MAGAZINE, 
Dec., 1959. 


Resources, World: Metals, Review. Paley 
Report Series No. 3—Copper, Lead, and Zinc: 
Predictions and Experience. E. Just, Min. Engg., 
Oct., 1959. 


Stockpiling, United States: Purpose, Methods. 
Stockpiling: Purposes, Methods, Tools. L.. -O; 
MILLARD, Min. Engg., Oct., 1959. 


Taxation, Australia: Depletion, Discussion. 
Depletion. J. A. Dunn, Chem. Engg. Min. Rev. 
(Melbourne), Oct. 15, 1959. 


Geology 


tEconomic, Australia: Tin, Northern Territory. 
The Maranboy Tinfield, Australian Northern 


Territory. B. P. WALPOLE, Chem. Engg. Min. Rev. 
(Melbourne), Oct. 15, 1959. 
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+ Article digested in the MaGazINeE. 


Economic, South Africa: Mineral, Cape. The 
Geology and Mineral Deposits of the Griquatown 
Area. D. J. L. Visser, S. Afr. Geol. Surv. Explana- 
tion of Sheet 175 (Griquatown). 


General, Atlantic: Gough Island, South. The 
Geology of Gough Island, South Atlantic. R. W. 
LE MAITRE, Overseas Geol. Min. Res., Vol. 7, No. 4. 


Genesis, Sulphides: Deposits, Massive. The 
Genesis of Massive Sulphide Deposits: A Sympo- 
sium. Canad. Min. Metall. Bull., Oct., 1959. 


Palaeomagnetism, Study: Wandering, Polay. A 
Survey of Palaeomagnetism. D. W. CoLLinson, 
A. F. M. Natrn, Overseas Geol. Min. Res., Vol. 7, 
No. 4. 


Regional, Canada: Mineral, Ontario. Geology of 
the Gripp Lake Area. F. F. LANGForD, 67th Ann. 
Rept. Ont. Dept. Mines, Part 3, 1958. 


Survey, Geochemical: Gold, Australia. Pro- 
specting for Fine Gold Using a Paper Chromato- 
graphic Method. H. F. C. Neviii, R. R. LEVER, 
Proc. Aust. Inst. Min. Metall., Sept., 1959. 


Metallurgy 


+Hydrometallurgy, Uranium: Leaching, Acid. 
Development of a Resin-in-Pulp Process for the 
Extraction of Uranium from Acid-Leached Pulps. 
F. O. Reap, J. S. Afr. Inst. Min. Metall., Oct., 
1959. 


Hydrometallurgy, Uranium: Plant, Canada. Use 
of Moving Bed Ion Exchange in the Recovery of 
Uranium at Can-Met Explorations, Ltd., Blind 
River, Ontario. P. D. R. Mattsy, Bull. Instn. 
Min. Metall., Dec., 1959. 


Iron, Sponge: Process, Mexico. HyL Sponge 
Iron Process. Chem. Engg. Min. Rev. (Melbourne), 
Sept. 15, 1959. 


Process, Segregation: Tests, United States. 
Treating Oxidized and Mixed Oxide-Sulphide 
Copper Ores by the Segregation Process. C. RAm- 
PECK and others, Rep. Inv. U.S. Bur. Min. 5501. 


Sintering, Continuous: /F/uxing, Self. Self- 
Fluxing Sinter. T. E. BAN and others, Min. Engg., 
Oct., 1959. 


Tracers, Radioactive: Uses, Research. Tracer 
Methods as Applied to Mining and Metallurgical 
Recovery Problems. G. C. AmMstutz, R. J. CHIco, 
Canad. Min. J., Oct., 1959. 


Machines, Materials 
Appliances, Hydraulic: Use, Coal-Face. The 
Use of Hydraulics for Mechanical Apparatus near 
the Coal-Face. A. E. Crook, Trans. Instn. Min. 
Eng., Dec., 1959. 
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Boring-Machine, Hydraulic: Development, Use. 
The Development and Application of an Electro- 
Hydraulic Large-Diameter Boring Machine. A. W. 
Lomas, Trans. Instn. Min. Eng., Nov., 1959. 


Conveyors, Design: Specification, Estimates. 
The Estimation of Conveyor Specifications. N. 
Brook, Coll. Engg., Nov., 1959. 


Explosives, Chlorate: Uses, Sweden. Chlorate 
Explosives Find Growing Use at LKAB, Kiruna, 
Sweden. H. BJORKLING, Y. SANDsTROM, Min. 
World (San Francisco), Nov., 1959. 


Locator, Graphic: Mapping, Aid.  Graphic- 
Locator Method in Geologic Mapping. a J: 
VARNES and others, U.S. Geol. Surv. Bull. 1081—A. 


Sampler, Dust: Design, Automatic. An Auto- 
matic Dust Sampler. E. R. Groutscnu, Proc. Aust. 
Inst. Min. Metall., Sept., 1959. 


Thickeners, Continuous: Materials, Flocculated. 
Design of Continuous Thickeners for Flocculated 
Materials. R. A. CoucHEe, L. H. GoLDNEy, Proc. 
Aust. Inst. Min. Metall., Sept., 1959. 


Tools, Fishing : Logging, Hole. Fishing Tools for 
Retrieving Gamma-Ray Logging Components. 
C. M. BANKER, J. M. Oum, Min. Engg., Oct., 
1959. 


Winders, Friction: Rope, Installation. Rope 
Installation on Koepe Winders. I. A. HowliEson, 
Trans. Instn. Min. Eng., Nov., 1959. 


Breaking, Blasting: Nitrate, Ammonium. Am- 
monium Nitrate Blasting in Underground Mines at 
Boliden, Sweden. G. G. HOBERSTORFER, Canad. 
Mim. J.,-Oct., 1959. 


*Deep, South Africa: Operations, E.R.P.M. 
Mining at Record Depths in South Africa. L. A. 
WaspE, THE MINING MAGAZINE, Dec., 1959. 


Disposal, Spoil: Heaps, Stability. The Stability 
of Colliery Spoilbanks. G. L. Watkins, Coll. 
Engg., Nov., 1959. 


Failure, Rock: Strength, Shear. The Shear 
Strength of Rocks. R. G. WUERKER, Min. Engg., 
Oct., 1959. 


General, Eire: Copper, Wicklow. The Avoca 
Enterprise—5. Mine, Quarry Engg., Nov., 1959. 


Transport, Flume. Flume 
W. B. Watson, Coll. Engg., 


Handling, Coal : 
Transport of Coal. 
Nov., 1959. 


Hazards, Water: Coal, United Kingdom. Under- 
ground Waters of the Kent Coalfield. J. H. 
PLuMPTRE, Trans. Instn. Min. Eng., Dec., 1959. 


Hygiene, Silicosis: Control, Dust. An Under- 
ground Investigation of the Distribution of Respir- 
able Dust from Continuous Operations and from 
Shotfiring Simulated by Nitrous Oxide as a Tracer 
Gas. S. J. Leacu, G. L. WALKER, Trans. Instn. 
Min. Eng., Nov., 1959. 


Hygiene, Silicosis: Ventilation, Canada. How 
Pronto Cut Dusting at Dumps and Passes. H. 
PupDNEY, Engg. Min. ]., Nov., 1959. 


Opencast, United Kingdom: Sand, Sussex. The 
Rock Common Sand Pit. C. K. G. LAMMING, 
Mine, Quarry Engg., Nov., 1959. 


Sinking, Shaft: Grouting, Chemical. Chemical 
Grout Technique Solves Meramic Shaft-Sinking 
Problem. L. BILHEIMER, Engg. Min. J., Nov., 1959. 


Support, Ground : Coal, Longwall. The Distribu- 
tion of Support Loads On and Behind Longwall 
Faces. I. Storey, Coll. Engg., Nov., 1959. 


Support, Ground: Filling, Hydraulic. At Hecla’s 
New Plant: Hydraulic Fill Pumped Over 9,000 ft. 
Min. World (San Francisco), Nov., 1959. 


Supports, Roof: Deflection, Study. Deflection of 
Mine Roof Supports. L. ADLER, Min. Engg., 
Oct., 1959. 


Survey, Overburden: Method, Seismic. New 
Seismic Method Helps to Determine Whether to 
Rip Overburden or to Blast It. Min. World (San 
Francisco), Nov., 1959. 


Taxation, Australia: Depletion, Discussion. De- 
pletion. J. A. Dunn, Chem. Engg. Min. Rev. 
(Melbourne), Oct. 15, 1959. 


Ore-Dressing 


Concentration, Dry: Classification, Review. Dry 
Classification of Solids. W. T. DoyLe, Canad. 
Min. J., Oct., 1959. 


General, Australia: Gold, Victoria. Investiga- 
tions for a New Flowsheet and Plant at Wattle 
Gully Gold Mines. P. E. CLARKE and others, 
Proc. Aust. Inst. Min. Metall., Sept., 1959. 


General, Germany: Jyron, Salzgitter. How 
Salzgitter Brown Iron Ore is Upgraded to Blast 
Furnace Feed. J. B. Hutti, Engg. Min. J., Nov., 
1959. 


*General, Mineral: Pyvogress, Review. Mineral 
Dressing: Old and New. E. J. Pryor, THE MINING 
MaGazIn_E, Dec., 1959. 


General, United States: Mill, Byproduct. New 
Plant Recovers Tungsten, Tin, and Pyrite from 
Moly Flotation Tailing. S. G. Burk, Min. World 
(San Francisco), Nov., 1959. 


Gravity, Malaya: Process, Serial. Serial Gravity 
Concentration : A New Tool in Mineral Processing. 
J. H. Harris, Bull. Instn. Min. Metall., Dec., 
1959. 


*Gravity, Slimes : Process, Survey. Slimes Treat- 
ment. Ore-Dressing Notes, THE MINING MAGAZINE, 
Dec., 1959. 


Sorting, Radioactive : Device, Scintillation. 
Electronic Sorting of Radioactive Ores. J. SANDIER, 
Rev. l’'Ind. Minerale, Oct., 1959. 


Testing, Flotation : Base-Metal, Australia. Flota- 
tion Testing of a Base-Metal Ore from White’s Ore- 
body, Rum Jungle. K. S. Biaskett, Proc. Aust. 
Inst. Min. Metall., Sept., 1959. 
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Ferodo- 
the 
mining 
lining 











From underground haulage equipment to pithead winding 
gear, Ferodo Friction Linings provide—without danger of 
fire—safe braking and power transmission in every part of 
a mine. 

By giving consistent dependable braking, Ferodo Linings 
help accurate, timesaving decking of tubs or skips... and 
add to the safety of personnel, too. 

That’s why so many mining engineers specify Ferodo, for 
longer lasting, safe control of mining operations. 


Friction Linings for Industry 





FERODO LIMITED, CHAPEL-EN-LE-FRITH, DERBYSHIRE, ENGLAND 
A Member of the Turner & Newall Organisation 
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KIPP KELLY 


AIR-FLOAT SEPARATOR 


Dry concentration has many advantages over 
wet methods except when water is actually 
required as a solvent or when wet working is 
needed prior to producing a separation. Con- 
sider these advantages : 


@ Produces higher grade product with less loss than 
is possible by wet concentration. 


@ Dry concentration plants may be located anywhere, 
regardless of water supply. No water to pump 
or bring from a distance, thereby eliminating that 
cost. 


@ Increased capacity cuts down number of units and 
space necessary, resulting in smaller and less expen- 


sive plants with low power costs. : 
Kipp Kelly Airfloat separator 





@ Due to the greater sensitivity to slight differences 
in density of the particles, Dry Concentration will 
successfully treat ores which are not amenable to wet 
concentration. 













@ Ore may be efficiently separated at the economical 
releasing point of the minerals. 


We have Laboratory facilities 
for testing your products. 
We will be pleased to 
do so, returning the 
samples for your 
examination. 





Also manufacturers of the famous 
Kipp Kelly Electrostatic Separators. 


Kipp Kelly Multigraders. 
A PARTIAL LIST OF MINERALS TREATED 


CHROMITE GALENA COLUMBITE ANDALUSITE 
CASSITERITE URANIUM MAGNETITE GARNET 
SCHEELITE VANADIUM HEMATITE GRAPHITE 
WOLFRAMITE FELDSPAR LIMONITE RUTILE 
ILMENITE LIME FLUORSPAR ZIRCON 
BAUXITE PYRITE ABRASIVES CINNABAR 
MICA BARITE MANGANESE PHOSPHATES 


MIPP KEL 


cm 6 ie 2s & 5 


Y LIMITED 


MACHINERY 






68 HIGGINS AVE. WINNIPEG, CANADA 
European Office: KIPP KELLY (London), Ltd., 139 Fenchurch House, 5 Fenchurch St., London, E.C.3 
Telephone : Mincing Lane 6652 Cables: Kipp Kelly, London 
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In the jungle: @rnbad “Solite” 


the ultra lightweight rotary drill 


for drilling seismograph shotholes 3” - 4°. & 
for structure testing in sedimentary formations 
for bauxite’ exploration 

Capacity: max. 300° depth 

Cores: 2 1/8" — 

Weight of rig: 600 lbs, in seven 

portable units of max. 100 lbs each 





Rig up in 15 minutes 
Also supplied on trailer or 
P.T.O. driven on Land-Rover. 








\ 





AGENTS FOR THE UNITED KINGDOM: 
RICHMONDS (LONDON) LTO 
FINSBURY PAVEMENT HOUSE 

120, MOORGATE, LONDON, E.C. 2. 
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=, ee! ECO the Big name behind the Big ropeways 


ROPEWAYS CABLEWAYS 
British Ropeway Engineering Co. Ltd., 
Plantation House, Mincing Lane, London, E.C.3. 
Telephone: MINcing Lane 7901. enamber of 


the 
Glover Group 


Telegraphic Address: Boxhauling, Fen, London. 
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Spiratube in use in Dounreay 
Atomic Power Station Tunnel 


FOR 
MINE 
AND 
TUNNEL 
VENTILATION 


EXHAUST... PRESSURE... 
REVERSIBLE AIR SYSTEMS 


The great economy of Spiratube...its ability to be hung. 
dismantled and moved to the next site. .. is only one of 
the many features of this versatile flexible ducting, that 
has made it almost “‘standard spec’’ with most surveyors, 
and civil and mining engineers. 

Available in rubber or plastic, Spiratube has exceptional 
resistance to rot and mildew, and is the ideal ducting for 
pressure, exhaust or reversible air systems. It will take a 
180° nil bend radius with no loss of cross sectional area 
and can retract to within 10% of its extended length. 
Made in 25-foot sections, Spiratube is available in dia- 
meters from 6” to 30” and each length is complete with 
quick coupling bands and suspension hooks. Reducers, 
and Y or T connection pieces are also obtainable. 


PIRATUBE 


Spiratube MF meets National Coal Board Specification 
No. P.154/1957. 





Our Technical Department will be glad to advise 
on all problems of mine and tunnei ventilation. 
Write now for technical data and brochure. 





FLEXIBLE DUCTING LTD. 


SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3311 
Telegrams: FLEXIDUCT, GLASGOW, N.W. 
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SINK-AND-FLOAT 
ore concentration plants 


REDUCE INCREASE 
Mining Costs by providing cheap stope fill Concentrates Output by more efficient 
Th ee 3 recovery 
Milling Costs by eliminating hard sub- Ore Reserves by pre-concentrating 


economic mined rock lower grade ore 
Sp OES, eae 














1,900 TONS PER DAY 
OF MINE ORE 


750 TONS PER DAY 
OF STOPE FILL 





At the Montevecchio 
lead-zinc mine in Sardinia 
these HH sink-and-float 
plants treat 1,900 tons per 
day of run-of-mine ore, 
rejecting 750 tons per day 
of coarse tailings 

as stope fill. 











Fitianpen, Heberlein & Co. Ltd 


SIMON HOUSE, 28-29, DOVER STREET, LONDON, W. I. 


Telephone : Hyde Park 8191 Telex : 2-3165 Telegrams : Innovation Wesphone London Telex 
Commonwealth Representatives Simon-Carves (Africa) (Pty) Ltd : Johannesburg Simon-Carves (Australia) Pty Ltd : Botany, N.S.W. 
Simon-Carves Ltd : Calcutta Simon-Carves Ltd : Toronto 
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CLEAN AND 
ACCURATE 
PERFORATIONS 


MAXIMUM 
OUTPUT 


PROLONGED 
SERVICE 


Tough, durable screen plates made from ‘Harco’ 
Perforated Metal are the answer to difficult screening 
problems. Their clean, accurate perforations will 
enable maxim:um output to be maintained over long 
periods, and their long life will effect a saving in 
replacement and maintenance charges. 

Screen plates can be supplied either flat or curved, 
and our wide range of patterns enables the most 
rigid sizing specification to be met. 


Please ask for Catalogue No. MM 926. 


G. A. HARVEY & CO. (LONDON) LTD., Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 
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FOR MAXIMUM EFFICIENCY WITH MINIMUM VIBRATION 








THE 


More about the 





SAUNDERS 
‘M’ VALVE 


Development continues—the size range 
extends until it now comprises 8 capaci- 
ties from 4 in. to 3 in. Scope increases 
and here, in the illustration, is a 
Vacuum Forming Machine built by 
General Celluloid Co. Ltd., who have 
fitted these Spherical Plug Valves in 
the Vacuum 





systems for controlling operations. 


e o 
Quick acting, straight and full bore with 


flexible seats that tighten their seal as 
the fluid pressure increases. 
leakage is prevented by a flexible dia- 
phragm which unites the fixed body and 


movable spindle. 


Spindle 









SAUNDERS VALVE 


CWMBRAN 


MINING 


and Compressed Air 


DIAPHRAGM VALVE. DIVISION 
NEWPORT 
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e e and here is a model 
with NYLON coated plug 


which permits higher working pressure 
(up to 250 p.s.i. on small models) and 
at the same time reduces torque and 
consequent seat wear. Nylon coated 
plugs are standard on 2% in. and 3 in. 
valves and optional on all other sizes. 


COMPANY LIMITED 


MONMOUTHSHIRE 
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GANA OTE 


HYDRAULIC DRILL 


ase Ze yy The Gladiator drill receives 
— - te oil at pressure from the 

5 h.p. power pack shown below. 
: Developed to overcome the operational difficulties 
of compressed air or reduced voltage high frequency 
electrical systems, the Gladiator hydraulic drill 
is a compact unit constructed for comfortable 
operation and complete safety. The coal drilling 
model is only 32 Ibs. in weight despite being made 
of high grade iron and steel to eliminate the 
incendive sparking hazard. 





Full details of the 
Gladiator are contain- 
ed in our leaflet ref, 
CG/56.—write for 

a copy now, 


RICHARD SUTCLIFFE LTD., 
Horbury, Wakefield. 


@ RS. 56 
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This machine, an outstandingly effective form of activated plough, is designed to win suit 


coal from seams which in general are too hard for static ploughing. 


The machine is hauled backwards and forwards while specially designed picks mounted 


on a bearing bar shear the coal from the face. The picks cut a groove |? inches wide 
and operate at 340 r.p.m. The bearing bar is powered by one 60 h.p. motor running at 
970 r.p.m. The gearing for the bearing bar is shown in the line drawing, the drive being 
taken from the motor by double-reduction spur gearing to two eccentric hubs, shown 
in deeper blue. These hubs run on Timken tapered roller bearings carried on fixed 
spindles held between the side plates. Timken bearings which are extensively used in 
this machine, also carry the heavy loads imposed by the eccentric action of the 
bearing bar. 





The action of the machine is such that the sheared coal is guided on to the conveyor 
by the plough profile of the body of the machine. 


British Timken, Duston, Northampton, Division of the Timken Roller Bearing Company. 
Timken bearings manufactured in England, Australia, Canada, France and U.S.A. 


= o 


Tren 


REGISTERED TRADE. MARK 


tapered roller bearings 
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“‘There are many separations which 
would prove impossible without this 
apparatus...” 


The selectivity of the Isodynamic 

Separator is due to the shape of \ yt jSosaee 

the pole pieces. This produces a oS % SA essere” Magnetic 
magnetic field of such configura- oS, ee 

tion that a uniform force is pro- S 8 PA RY AVL © RY 
duced on a particle of given 

susceptibility anywhere in the 


working space. 


Feeding at slow rates, using the 





vibrator and inclined feed chute 
shown at the right, the most 
delicate separations of fine pow- 
ders, down to 200 mesh are 
made even on feebly magnetic 
materials. The intensity of 
vibration may be adjusted to 


suit various materials. 


Inclined Feed 
Vertical Feed Attachments also available 


Write for 


For separating heav 
" ©P sd y New Bulletin 131-—I 


sands between 40 and 
100 mesh, vertical feed 
is highly satisfactory. 
Rapid separations are 
sometimes made at 
rates up to 20 Ib. per 


hour. 


Ss. G. FRANTZ 
N 


E N G | E 


P.O. Box 1138 Cable Address : 
Trenton 6, New Jersey, U.S.A. MAGSEP, Trentonnewjersey 


Vertical Feed 


Co., Inc. 
9 
E R S 
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Op BB 
PROTON 


PLUS 
Related Compounds blended to 














suit widely varied ores. 





ECONOMICAL! STABLE! 
FLEXIBLE! PROVED IN THE PLANT! 


N.C.P. Metallurgists will study your problems on the 
plant, and where particular conditions call for special 
treatment, N.C.P. will provide a blend of alkoxy 
hydrocarbon frothers to suit your needs. 
Manufactured in South Africa from South African 
materials. 

*Use protected by patent 


Apply for information sheet which gives full technical details of 





physical properties, flotation behaviour and chemical composition. 


NATIONAL CHEMICAL PRODUCTS 


P.O. Box 344, Germiston, Transvaal, South Africa 
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NOW IS THE TIME TO REDUCE YOUR 
WORKING - EXPENSES 





Whatever the future holds in store for our 
producers - the call will increasingly be for 
efficient equipment, giving maximum out- 
putat the lowest possible level of operating 
cost. 

Only modern machinery and up-to-date 
working methods can assure the best results. 
As for alluvial mining the success of your 


operations depends on the earning power of 








LH.C. HOLLAND, SHIPBUILDERS AND ENGINEERS 









Partners: 





your tin or gold bucket dredgers. Only new 
or modernized equipment can in the long 
run stand up against the demands of the 
market situation. 

You are wise to look into that matter, now! 
Contact the builders who are specialists in 
the construction and re-fitting of dredgers; 


I. H. C. Holland. 








CONRAD-STORK GUSTO DE KLOP 
Haariem Schiedam Sliedrecht 
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COMPASSION 
on COMPRESSORS ... 


All good compressors deserve “* VISCO” Air Filters. What- 
ever the operating and atmospheric conditions ** VISCO” 
filters ensure that only c/ean air is taken in and clean dry air 
is delivered. There are “ VISCO” filters for your purpose— 
cut costs by consulting us now. THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, CROYDON. | Telephone 


CROYDON 4181. 





VISCO 
Gin Fille 











Photograph courtesy of Vauxhall Motors Ltd. and Broom & Wade Ltd 


. = ie = 











BIGGES 


Goodyear 
give you th 
Tubeless— 
flap troubl 
strength ar 
greater flot 


BIGGES 


The range 
tyres meets 
unequalled 
designs all 
efficiency it 


BIGGES 


On the wo: 
are there w 
Proof of th 
Many year: 
tyre buildir 


THE WOI 
THE GOO! 








THE MINING MAGAZINE 


ag al ' 


BIGGEST DEVELOPMENTS 


Goodyear Earthmovers were the first to 
give you these exclusive developments : 
Tubeless—for elimination of tube and 
flap trouble ; 3.T Nylon cord for extra 
strength and flexibility ; Wide Base for 
greater flotation. 








BIGGEST RANGE 


The range of Goodyear Earthmover 

tyres meets every operating need. The 
unequalled variety of tyres, sizes and tread 
designs allows for maximum working 
efficiency in all working conditions. 


BIGGEST TYRES 


On the world’s biggest projects, Goodyear 
are there with the world’s biggest tyres. 
Proof of the acceptance achieved by 

many years of unsurpassed Earthmover 
tyre building and development experience. 


GooDy 


THE WORLD OVER, MORE YARDS ARE MOVED ON GOODYEAR TYRES THAN ON ANY OTHER MAKE 
THE GOODY EAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LIMITED, WOLVERHAMPTON, ENGLAND 
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A new method of 
liquid-solid =. 
separation 


by centrifugal force 
—the hydrocyclone 





The hydrocyclone is a new method of 


separating solids suspended in liquids down toa DESLIMING.” 
particle diameter of 5 microns, with excellent DE-WATERING 
control of size and sharpness of separation. DE-GASSING — 


Manufactured in sizes from 15 to 900 mm. with 
capacities from 1 to 2000 g.p.m., it almost cer- 
tainly has an application to YOUR problem. 


and general classification 
and washing applications. 














A special laboratory test set is available, 
consisting of 15 and 30 mm. hydrocyclones in 
‘pyrex’ with interchangable vortex finders 
and apex nozzles complete with case. 


LIQUID / SOLID 


SEPARATIONS LIMITED 
Research and Development 


2 ANDERSON STREET, LONDON, S.W.3 






TELEPHONE: KENSINGTON 7523 
CABLES : LIQUISOLID, LONDON 














“WILFLEY” 


REGISTERED TRADE MARK 





CONCENTRATING TABLE 





THE WILFLEY MINING MACHINERY CO., LTD. 
ALLEN ROAD, RUSHDEN, NORTHAMPTONSHIRE 
Telephone : RUSHDEN 3340. Telegrams : WRATHLESS RUSHDEN 
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CEMENTS, PLASTICS AND CASTABLES 


From our extensive range of Refractory Cements, Plastics and Castables, covering a wide 
range of properties, we can supply the correct material for most industrial applications. 








“Nettle’’ Refractory Cement 
Heat-setting 


“Stein” High Alumina Cement 
Heat-setting 


“Maksiccar 11” Refractory Cement 
Air-setting 


“Maksiccar”’ Fire Cement 





Air-setting 
“Maksiccar Patch” 

Air-setting 
“Stein 73 Patch” 

Air-setting 





“Stein Refractory Concrete” 
Hydraulic-setting 


“Stein Super Refractory Concrete”’ 
Nos. 16,17 & 18. Hydraulic-setting 


“Stein Chrome Concrete” 


ii 
| | Hydraulic-setting 


Please ask for a copy of our No. 4 Pamphlet. 
|| 


STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES 
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MUREX PRODUCTS for automatic welding... 


MURExX products cover all the requirements for large or small automatic welding installations. 


‘6 MURAMATIC”? automatic welding equipment 
suitable for both the submerged-arc and open-arc 
processes. Supplied as a separate welding head or 
mounted on to a deckwelder, column and boom, gantry, 
etc. 

** MURAFLUX A”? high-quality granular flux for 
submerged-arc welding. 

**MURAFLUX B”? general purpose flux, also for use 
with high welding current densities (normal working, 
1,500 amp.). 

‘6 MURAFLUX SI”? cranular flux for the welding of 


stainless steels. 


“© MURAWIRE ”’ welding wires for submerged-arc 
process. Available in various grades for the welding of 
mild steel and stainless steel. 

“6 COILEX ** flux coated wires in various grades for 
welding by the open-arc process. 

WELDING SUPPLY POWER PACKS 
at both 750 amp. and 1,200 amp. rating in the form of 
A.C. transformer, D.C. rectifier or D.C. motor generator 
equipments. 

ANCILLARY EQUIPMENT for positioning, 
turning and manipulating work varying in weight from 
1 cwt. to 200 tons. 


A complete service for automatic welding 








MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS. 
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RILEY service 
in your area 





Make a note of your local Riley service centre now and get 
to know our representative or agent. He will give full advice 
on the type of equipment required and will install and keep 
your Syntron Vibratory equipment at optimum operational 
efficiency. Comprehensive contract maintenance can be 
arranged where required. 


LONDON 
BELFAST 
BIRMINGHAM 
BRISTOL 
DERBY 


Terminus 2622 









RILEY (IC) PRODUCTS LTD, 19 Woburn Place, w.c.1 









HENRY R. AYTON LTD, 7 Brunswick Street Belfast 29834 










POWER UTILITIES LTD, Lombard House, Gt. Charles Street Central 3446 





RILEY (IC) PRODUCTS LTD, 75 Queens Road_ Bristol 27934 





RILEY (IC) PRODUCTS LTD, Derby Derby 23223 






DUBLIN HENRY R. AYTON LTD, 20 Harcourt Street Dublin 51335 


GLASGOW 













RILEY (IC) PRODUCTS LTD, 129 St. Vincent Street Central 1164 


LEEDS RILEY (IC) PRODUCTS LTD, National Employers’ House, Quebec Street 
Leeds 33274-5 






MANCHESTER BAKER, KELLY & WALLIS, 123 Deansgate Blackfriars 5122 




















N. E. MIDLANDS RILEY (IC) PRODUCTS LTD, §4 Thorpe End, Melton Mowbray, Leicestershire 


Melton Mowbray 495 


NEWCASTLE-UPON-TYNE RILEY (IC) PRODUCTS LTD, Emerson Chambers, Blackett Street 
Newcastle 24871 





Representatives and service engineers are established at the various centres listed to give the 
best possible pre-sales, installation and maintenance service covering all the Company’s eq 


‘ 





UNDERFEED & CHAIN GRATE STOKERS 
OIL BURNERS & OIL FIRING INSTALLATIONS 
OIL-FIRED AIR HEATERS - KILN STOKERS - INCINERATORS 





4 SYNTRON ELECTRIC VIBRATORY EQUIPMENT 
c 
1 
RILEY (IC) PRODUCTS LIMITED 
: One of the International Combustion Group of Companies 
: NINETEEN WOBURN PLACE LONDON WCr1 - TELEPHONE: TERMINUS 2622 


TGA R764 
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WOLFRAM or MOLYBDENITE 


CONCENTRATES 


Contact 





BRITANNIC ALLOYS Ltp. 


FERRO-ALLOY MANUFACTURERS. 
STOWMARKET, 2VUFrrOLtkg. 


Telephone, Telegram, or Cable: Stowmarket 340. 





BUILT TO LAST B.E.V. ELECTRIC LOCOMOTIVES 





Day after day, year after year, BEV 
Electric Locomotives are giving con- 
tinuous service under the most 
rigorous conditions. In mines and 
quarries above ground and below, at 
BEV Electric 


Locomotives, with their strong 


home and overseas; 
welded frames, heavy duty axles 
and simple controls, provide max- 
imum ethciency with a minimum of 
maintenance at the lowest cost per 


ton mile. 






W217 Trammer Loco 10 tons hauling capacity 


WINGROVE & ROGERS LIMITED 


Acornfield Road, Kirkby Industrial Estate, Nr. Liverpool 
Telephone: Simonswood 2631/2 
and Broadway Court, Broadway, London, S.W.1. Telephone: Abbey 2272 
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Bucyrus-Erie excavators 
the world over 


are contributing towards progress by maintaining 
output and holding down costs on major projects . .. 









In Great Britain 
One of ten Bucyrus-Erie 6 cu. yd. 
150-Bs excavating overburden 

for opencast coal mining, operated 
by important contractors for the 
British National Coal Board. 


In Switzerland 
Operating at 9,000 ft. above sea level 
are five Bucyrus-Erie 54-B 24 cu. yd. 
Ward-Leonard electric shovels 
loading blasted moraine rock 

for the huge concrete dam at Grande 
Dixence, Switzerland. 

Bucyrus-Erie excavators were 
preferred for their reliability in 

these tough conditions. 


in Morocco 
Maintaining consistently high 
outputs loading rock for 
cement manufacture are 

three Bucyrus-Erie 54-B diesel 
shovels operating in 

a limestone quarry at 

Ain Sebaa on the 

outskirts of Casablanca. 


BUCYRUS 
RIE 


U 
E 





BUCYRUS-ERIE COMPANY 
South Milwaukee, Wisconsin, U.S.A. 
RUSTON-BUCYRUS LIMITED, LINCOLN, ENGLAND 
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mineral 
dressing 


At our mineral dressing laboratory, which has recently been 
re-designed and equipped with most modern machines, we are able 
to undertake the complete testing of ores. 

Our special flotation testing machines enable us to study the 
effect of all important variables and give results as far as recovery 


and grade are concerned with great accuracy. 


SERVICE TECHNIQUE : 28, rueArthur Rozier- PARIS XIX’-Tél.: NORD 18-54 et 59-75 
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RAILWAY MATERIAL 
MINING EQUIPMENT 
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IRON and STEEL - PLANT and MACHINERY 


RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


IMPERIAL HOUSE - DOMINION STREET - LONDON €E.C.2. 
Telephone: MONarch 7000 (20 lines) - Grams: Minplan Ave.London. - Cables: Minplan London. 
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Since 1920, S.H.D. have specialized 
in the research, development and 
manufacture of the best steel and 
tools for the mining and quarry 
industry. 

Today, S.H.D. products are specified 
for arduous jobs all over the world— 
specified because they’re consistently 
good, competitive in price and really 
tough. Specify S.H.D. and cut your 
drilling costs. 


MANUFACTURERS OF 
% HOLLOW AND SOLID MINING 
DRILL STEELS 


%& HOLLOW BARS FOR ENGINEER- 
ING PURPOSES 


%& TUNGSTEN CARBIDE TIPPED BITS 
AND DRILL RODS 


% HOLLOW AND SOLID ROTARY 
DRILLS 


%& CONCRETE BREAKER STEELS 


%& ASPHALT CUTTER AND DIGGER 
STEELS 
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with these GOs: fast - cutting 
TIPPED STEELS & BITS 


THE SHEFFIELD HOLLOW DRILL STEEL CO. LTD. 
CARBROOK ROLLING MILLS - CARBROOK - SHEFFIELD, 9 


Telephone: 


41377. 


Grams: 


Hollow, Sheffield, 9. 
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LONDON, 
Telegrams: ‘“*Ropeways’’ London 


MONOCABLE & 
BICABLE SYSTEMS 


CABLEWAYS 


Over 

Sixty-five Years’ 
Service to 

the mining 
Industry 
throughout 

the world 


ROPEWAYS LTD 


62 LONDON WALL 
Telephone: NATional 0124-5 


E.C.2 





member of 
the 
Glover Group 


Catalogue sent 
on request 

















Th 
co 
su 


Te 








THE MINING MAGAZINE 








RODUCTS OF 
R. 0. STOKES & Co., Ltd. 


7 THE HALKYN JIG 





I8in. X 96 in. Halkyn Jig with 3-Compartment Tray. 


The Halkyn Jig has been developed as an advance on most mineral jigs where moderately 
coarse } in. to 1} in. material is being treated for a mineral concentrate. A low water con- 
sumption has been secured and floor space for a given capacity is a minimum. The material 
is conveyed over the moving screen by a positive variable forward movement every stroke. 


R. O. STOKES & CO. LTD. 


Mechanical and Metallurgical Engineers 


538/540, SALISBURY HOUSE, LONDON, E.C.2 


Telephone: NATional 0591 Telegrams: Rostoke, Phone, London 


Cables: Rostoke, London. 
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PIKROSE 


AUSTIN HOPKINSON & co., LTD., Mining Engineers, 
DELTA WORKS, AUDENSHAW, LANCASHIRE, ENGLAND 


PIKROSE 
LIGHTWEIGHT 
PORTABLE HOISTS 


CUT COSTS— 
IMPROVE OPERATIONS 








PRACTICAL APPLICATIONS 
of the 
PIKROSE ZERO SIZE 


Hoisting materials in building con- 
struction - Hoisting in machine shops 
Demolition work - Positioning heavy 
equipment on _ construction _ sites 
Dragging material up mine stopes 
General mine work - Recovery of 
supports in old mine workings. 


SPECIFICATION Normal Rope Pull at 
80 p.s.i.—1650 Ibs. Average Rope Speed 
— 60 ft. per minute. Rating—3 h.p. Drum 
Capacity—330 ft. of }” diameter rope 
(80°, of calculated value). Weight— with 
alloy casing, 65 lbs., with ferrous casing, 
94 lbs. 

A.H.141 


PIKROSE —a name in mining— 
famous the world over—for sixty years 
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Pioneering in CANADA... 


New tunnels and mines are leading even further 
into the heart of Canada’s mineral wealth. 

New techniques, saving time on construction, 
maintenance and replacement are helping to 
develop this vast country faster than ever 
before. In Canada, as in many other lands, 
Hudson’s constantly give and gain experience 
to the benefit of users of light railway 
equipment in every sphere. 


Hudson 


LIGHT RAILWAY MATERIALS 





ROBERT HUDSON LTD., 
RALETRUX HOUSE, MEADOW LANE, LEEDS. 
Tel : Leeds 20004. Grams : Raletrux, Leeds. 


30-34, BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W. | 
WORKS AT LEEDS, BENONI, DURBAN, AND CALCUTTA. 











THE DEISTER CONCENTRATOR COMPANY, INC. 


The Original Deister Co., Incorporated 1906 
907 GLASGOW AVENUE, FORT WAYNE, INDIANA, U.S.A. 


The Leahy Screen with 
Integrated Heat Unmatched 


for Difficult Screening 


When it comes to the screening of damp or difficult fine 
mesh materials, there is none to match the efficiency of 
the new Model E Leahy screen. FlexElex heating is 
engineered as an integral part of the screen to take full 
advantage of electrical and thermal potentials. The 
result is highest efficiency and lowest possible operating 
cost. Send for Bulletin 16-EH. 
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at G. & T. EARLE LTD. 


KIRTON LINDSEY Lincs. 
















100 tons of 
cement slurry per hour 
1.7 SG against a total head of 72 ft. 
pumping 24 hours a day for two years 

without repair! 


one LINAIE 


pump leads 
to another 


SEVEN 


Linatex lined throughout, 
wear and corrosion resistant 
THE LINATEX PUMP 
OUTLASTS ALL OTHERS 





> THe FIRST LINE OF DEFENCE AGAINST ABRASION 


6 of the 15 Linatex factories in the world. Any of them 





will see that your enquiries receive energetic attention. 














U.S.A. MALAYA AUSTRALIA 
Linatex Corporation of America, The Wilkinson Process Linatex (Australia) Pty. Ltd., 
P.O. Drawer D, Stafford Springs, Rubber Co. Ltd., Batu Caves, David Street, Dandenong, 
Connecticut, U.S.A. Selangor, Fed. of Malaya Victoria, Australia 
CANADA ENGLAND SOUTH AFRICA 
Wilkinson Linatex Co. Ltd., Wilkinson Rubber Linatex Ltd., R. J. Spargo Ltd., 
P.O Box 1310, Station O., Camberley, Surrey, P.O. Box 7128, Johannesburg 
Montreal 9, Quebec England S. Africa 
P.62(M) 
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Watts Mining Transit 









For elementary surveying above 
and below ground to an accuracy 
better than 1 : 3000. 

The Mining Transit is a simple, 
light instrument with glass circles 
divided at 5-minute intervals, 
and it is easily read to 1 minute. 





For full details, write for CS 58 f 36. 
HILGER & WATTS LTD., 98 ST. PANCRAS WAY, N.W. 1, 
Telephone : GULliver 5636. 









Overall Dimensions: 


Drum Dimensions: 


Height. Width. Depth. 
- 31” 34” 


37 
12” dia. 14” face. 


Nett Weight: 950 lbs. Boxed: 1100 Ibs. 37 cu. ft. 
H.P. Drive }. Total Input: 600 watts. 
Distance flange of drum to ground: 123”. 






DAVIES 
ALSO 
MANUFACTURE 








High intensity non-en- 
training and induced roll 
heavy duty Magnetic 
Separators; Prospector 
and laboratory Magnetic 
Separators; _ Vibrating 
screens and Concentrat- 
ing Tables. 


iron 
baits extraction of 
for 
_ferrous 
urities from non f 


residues, 


imp etc. 


warf, minerals, 
swe 


The only 
Drum Magnetic Separator 
to offer you all these Star Features 


Designed to withstand arduous duties with high tonnage 

throughputs and excellent extractions. 

For handling batch or bulk separations. 

Electric Feeder to magnet drum giving even distribution with feed rate control. 
Rubber faced magnetic drum for steady movement of feed. 

Stops sliding in the magnetized zone, increasing extraction efficiency. 
Low loading height of built-in feed hopper for easy operation with gate 
regulator for output control, 

Built in rectifier equipment dispensing with ail auxiliary equipment. 

No cams or eccentrics to wear or maintain. 

All rotating parts carried in dust proof totally enclosed deep grooved ball races, 
Built in motor drive with mounted starter and protected fuses. 

All electrics impregnated for continuous rating under tropical conditions, 
All working parts and electrics totally enclosed giving full protection to 
the operator 

Machined Solid Cast main members for strength and rigidity. 

Easily transportable 


(DAVIES| MODEL 40 DRUM MAGNETIC SEPARATOR 








DAVIES MAGNET WORKS LTD. LONDON ROAD - WARE - HERTS - WARE 489 


DMI941 IC 
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from scalping to fine screening... 










*“SYMONS’ VIBRATING BAR GRIZZLIES . . . for scalp- 
ing coarse materials. Designed to assure non-clogging 
action with big capacity. 


“SYMONS ’ VIBRATING ROD GRIZZLIES for heavy duty 
big capacity scalping. Ideal for scalping operations requiring 
relatively coarse separations in the range between | in. to 4 in. 


‘SYMONS’ ROD DECK SCREENS. Patented screening 
surface utilizing individual replaceable spring steel 


if 
A 


‘A 








*“SYMONS’ ‘V’ SCREENS... for extremely fine, single cut, wet or 
dry separations. Controlled feed and vertical flow of material with inte- 
grating rotary and gyratory action. 


} 


ee ae 
Symons Vibrating Grizzlies and Screens are playing an im- 
portant role in the efficient processing required in producing large 
tonnage of ores and minerals. From heavy duty scalping opera- 
tions to fine screening, more and more producers are depending 
upon Symons screens to do a better separation job at a lower cost 
per ton. 
Nordberg Machinery has gained an enviable reputation for depend- 
ability and efficiency throughout the mining industry. Write to-day 
for illustrated brochures on how Nordberg can increase YOUR 
production. 











“SYMONS ' A registered 
Nordberg trademark 
known throughout the NORDBERG MANUFACTURING COMPANY 


world. STREET, LONDON, WwW ENGLAND 
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HEAVY WIRE SCREENING 


and every type 
of woven wire 








BEGG, COUSLAND 


& COMPANY LTD 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 





MACUL GLAZE ZA 


LALA GI GULEA 


for highly efficient DRY concentration 





The extreme selectivity 
and sensitivity and 
large capacity of K.B. 
Vibrair Tables allows a 
wide range of applica- 
tion and the production 
of dry clean concen- 
trates and tailings. 
Total absence of water 
avoids slime disposal 
problems. Range — 8 
mesh down to 120 
BSS. Four models—to handle 
capacities from 200 to 3,500 
lbs. per hour. 

K.B. Vibrair Jigs handle dry 
materials in the size range of 4” 
cube to 10 mesh BSS and are particularly 
effective when scalping low’ grade 
material to produce a clean _ tailing. 
Three models—to handle capacities from 
100 to 1,500 Ibs. per hour. 


Technical folders available on request. 


KNAPP« BATES LIMITED 


14/17, Finsbury Court, Finsbury 
Pavement, London, E.C. 2. 
Phone : MONarch0840. Cables :; Flowsheet, London. 
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SAEED EW VIEW: 


Super-Agitators 














mt 











Cut away illustration showing 
patented central standpipe 
around propeller shaft. Feed 
enters at top and _ goes 
directly down to propeller 
zone. 


for efficient pulp circulation, agitation and aeration 


The patented special features of the Denver Super- 
Agitator ensures that the mixing, agitating and 
aerating of pulps is carried out with maximum 
efficiency and economy. 

This machine, like the Denver ‘ Sub-A * Flotation 
machine, has a central standpipe and wearing plate 
directly over the propeller. Pulp, entering the 
standpipe over the adjustable weir collar or 
through the recirculation ports, is given a circular 


For full information send for Bulletin A2-B4. 


motion as it nears the bottom of the standpipe. 
Consequently, pulp particles and reagents are 
mixed much more intimately than is possible with 
open type agitators or conditioners having no 
standpipe. What is more, short circuiting and 
settling out of solids is eliminated. 

The result of this thorough conditioning is 
increased flotation recovery and that means 
increased profit. 


Ail machines and equipment quoted for Sterling and sold fram our London Office are manufactured entirely in the United Kingdom 


“an “The firm that makes tts friends happier. healthier, and wealthier” 


S<DENVER EQUIPMENT CO. LTD 


215-17 CHRISTOPHER STREET - FINSBURY SQUARE - LONDON €E.C.2. 


Telephone : BIShopsgate 0636 


a SS: 
FLOTATION “=> 
ENGINEERS DENVER - NEW YORK 


Cables DECOLON' London 
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THE HARDINGE 
CONICAL MILL 





4-in. balls. _3-ft. drop. 3-in. balls. 2-ft. drop. 2-in. balls. 1-ft. drop. 
Energy 28-ft. lbs. Energy 8-ft. lbs. Energy 1-ft. lb. 


Lower Power Consumption-—Less Wear 


Hardinge conical mills installed throughout the world are 
handling vast tonnages. 

The principle of segregated grinding in zones ensures 
maximum efficiency and economy of operation. 
Recommendations are made to suit specific applications. 
For fuller details please apply for brochure number G.525. 







INTER ONAL COMBUSTION (EXPORT) LIMITED 


Member Companies and representation throughout the world ( 
LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.I. PK 
TGA HII 


TELEPHONE: TERMINUS 2833. WORKS: DERBY, ENGLAND 
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— LENGTH OF TUNNEL 12K —————— 





Whoever heard of Tigers in the Alps? 


Around the Mont Blanc area 
quite a lot of people have heard of 
them. Atlas Copco Tiger rock drills 
are helping to drive the new seven- 
mile tunnel through the mountain. 
When completed, the roadway 
will connect the Chamonix valley 
in France with the Aosta valley in 
Italy. The distance between Paris 
and Turin will be reduced by 137 
miles (221 kilometres) and between 
Paris and Milan by 194 miles (312 
kilometres). And for the first time it 
will be possible to drive from Italy 
to France at any time of the year. 


The Mont Blanc tunnel will take 
three years to complete and cost an 
estimated £11,700,000. 


It will have an excavated section of 
approximately 861 square ft. 
(80m2.) and a finished section of 
743 square ft. (70m2.) About four 


Sttlas Copco 


miles of the tunnel will be driven 
from the Italian side. Atlas Copco 
compressed air equipment was 
chosen exclusively by the Italian 
contractor, Societa Italiana per 
Condotte d’ Acqua. The equipment 
supplied consists of AR4 Skid- 
mounted compressors, Tiger rock 
drills and Sandvik Coromant drill 
steels. 


The four compressors are mounted 
in a central compressor house and, 
with a total output of 3,530 c.f.m., 
supply all air required for the drills. 
The Tigers are operated from a 
three-storey drilling platform de- 
signed to utilise all available drill- 
ing space. The Sandvik Coromant 
steels with which the drills are 
fitted have been developed for use 
with Atlas Copco drills as a light- 
weight unit -a combination cur- 
rently drilling more than 1,300 





million feet a year throughout the 
world! 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company er agent or write to Atlas Copco AB, Stockholm 1, Sweden. 


DSs 116 
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IMPORTANT NEW EDITION READY SHORTLY 


ASBESTOS 


Its Origin, Production, and Utilization 


SECOND REVISED AND ENLARGED EDITION 
By 
W. E. SINCLAIR 


Consulting Mining Engineer 
Member Institution of Mining and Metallurgy 
Life Member, South African Institute of Mining and Metallurgy 
Associate Member of the Association of Mine Managers of the Transvaal, South Africa 
Holder of Mine Manager’s Certificate of Competency Ist Class 








512 pages. 186 illustrations. 
PRICE 60s. PostaGE: Inland, ls. 6d.; Abroad, 2s. 4d. 








This book contains a comprehensive mass of information on asbestos and its industrial 
importance which hitherto was only available in sporadic articles in the engineering 
Press and proceedings of technical societies. 

In this revised edition the author has not only brought up to date the first twelve 
chapters, dealing with every aspect of the mineral from its source to its end uses, but 
has added four new chapters covering a recent review of the Canadian fields and a 
survey of the American industry, each the largest producing and manufacturing 

spheres in the world. 


CONTENTS 

History of Asbestos Down the Years Commercial Application 
Varieties of Asbestos Synthetic Asbestos and Substitutes 
Form and Nature of Deposits Economic Considerations 
World Distribution of Asbestos Deposits Canadian Review 
Production Methods (Mining) American Survey 
Evaluation of Asbestos Ore-Bodies Appendices 
Production Methods (Milling) Bibliography 
Classification, Grading, Marketing and Geographical Index 

Prices Subject Index 


PRODUCED BY 


MINING PUBLICATIONS, LTD. 


(Proprietors of The Mining Magazine), and obtainable from 


The Technical Bookshop, 
482, SALISBURY HOUSE, LONDON WALL, LONDON, E.C. 2. 
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THE CEMENTATION COMPANY LIMITED 


Expansion of Overseas Activities 
Statement by Mr. A. R. Neelands 


The thirty-ninth annual general meeting of the 
Cementation Company, Limited, will be held on 
December 16, at Grosvenor House, Park Lane, 
London, W. 1. 

The following is an extract from the statement by 
the chairman circulated with the report and 
accounts :— 

The trading profit of the group for the year under 
review, before charging taxation and before de- 
ducting pre-acquisition profits of a newly-acquired 
subsidiary taken to capital reserve, is £1,144,649, 
as compared with 1,031,640 last year. We have 
transferred to general reserve £100,000 and £150,000 
has been transferred to the general reserve of a 
subsidiary company. 

Your directors recommend a dividend payment 
of 12$%%, as last year, on the ordinary shares which, 
due to an increase in capital and a reduction in 
the rate of United Kingdom Income Tax, will absorb 
£244,043, against £215,625 last year. 

In the management of your company, your 
directors have consistently adopted the view that 
it is a wise policy to spread the interests of the 
group as widely as possible, both geographically and 
in kind, with a view to ensuring continued activity 
during periods of temporary recession or slackness. 

In line with this we took the opportunity offered 
to us some time ago of acquiring for the Common- 
wealth and certain other countries patent rights 
relating to Vibroflotation. This is a method of 
increasing the density and thereby the load-bearing 
capacity of granular materials not amenable to 
treatment by other methods and we have now in 
progress a number of contracts at home and abroad 
using Vibroflotation, including one for the United 
Kingdom Atomic Energy Authority at the site of 
the new Winfrith Heath Research Station. 

A further addition made during the year to the 
range of our specialist activities is Soil Stabilization, 
a well established method of soil compaction, with 
a wide application to highway engineering. 

In the United Kingdom our major civil en- 
gineering contracts at Cashlie in Scotland and at 
Nant-y-Moch and Ffestiniog in North Wales 
continue to make their scheduled progress. In 
South Wales we are still active on drifting work for 
the National Coal Board and elsewhere we also have 
a number of worthwhile contracts of a more general 
nature in progress. 

Mining operations have continued at the same 
high level, but it is evident that due to the general 
contraction of development in the coal mining 
industry, this state of affairs cannot be expected to 
continue after the present shaft sinking programme 
has been completed. Investigations of prospects 
abroad are being intensified, but overall we must 
expect a period of restricted activity. 

Contraction in the coal mining industry, the 
effects of which have yet to be felt by our mining 
department, has already had repercussions on our 
drilling department. This was foreseen over a 
year ago, and re-organization to adapt to altered 
circumstances has taken place by amalgamating 
the drilling department with our subsidiary, 


John Thom, Limited, thereby effecting admini- 
strative economies and increasing operational 
efficiency. 

The necessity for such re-organization is indicative 
of the effect on our business of changes in national 
policies and I will revert to this when reporting on 
the Geoprosco group, which is particularly suscep- 
tible to changes in certain spheres of economic 
policy. In connexion with our drilling activities, 
I might recall that in 1941 when the Ministry of 
Fuel and Power sought contractors able to under- 
take large-scale exploratory work for open-cast 
coal, we were foremost among those with the 
operators and equipment able to do such work on 
a large scale, and we continue to work successfully 
on the present reduced scale of development. Over 
the years, our crews have drilled in the coal fields of 
England, Wales, and Scotland a total of almost 
9,000,000 ft. 

Now that we are reaching the end of what must 
be amongst the most remarkable series of contracts 
in the history of the company, we must look 
elsewhere for alternatives and this amalgamation 
is one step towards the development of other outlets 
for our crews and equipment. 

John Thom, Ltd.—which now includes our 
drilling department—has had a difficult year 
because deep drilling work at home has fallen off 
to a great extent and efforts being made to obtain 
alternative outlets overseas have not yet had time 
to bear fruit. 

In recent years the volume of exploratory work 
suitable for geophysical methods has decreased 
considerably. Pressure of competition has risen 
correspondingly and this, combined with heavy 
overheads necessarily incurred in the maintenance 
of expensive equipment, has resulted this year in 
disappointing returns from Geoprosco, but we have 
confidence that conditions in those industries on 
which its success so largely depends will again turn 
in its favour. 

Our South African company has maintained its 
position and has returned an increased profit, 
despite the fact that during the year the general 
level of economic activity in South Africa has 
remained static or declined slightly. 

The company has recently been successful in 
obtaining from the O’Okiep Copper Co., Ltd., a 
contract for the sinking of two mine shafts, one to 
1,900 ft. and one to 3,000 ft. 

The prospects of our Rhodesian company are 
equally good. At Mufulira we have obtained further 
contracts for mine shaft sinking from Mufulira 
Copper, who are well pleased with our progress. 
Some road contracts, embodying soil stabilization 
in Rhodesia and Kenya, have been obtained. 

Our Canadian company’s shaft sinking work at 
Goderich and at Pugwash showed good results. 
The ability of the company in overcoming success- 
fully the problems encountered in these shafts has 
become widely known in Canadian mining circles 
and we hope to extend our services to other clients 
who are considering sinking shafts through difficult 
measures. 
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RHODESIAN SELECTION TRUST GROUP OF COMPANIES 


Companies in the Group are incorporated in either Northern or Southern Rhodesia. 


The following is an abridgment of the Statement 
dated 15th October, 1959 by the Chairman, Sir Ronald 
L. Prain, O.B.E., which has been circulated to 
members. 


COPPER 
Our main business is the production and sale of 
copper. During the past year the combined pro- 
duction of the mines in the group was 188,224 tons, 
representing 6-5°, of the free world’s production of 
primary copper. The following table shows the 
detail of this production : 


Copper Production 1958-59 
long tons 


Mufulira : : : F 88,056 
Roan Antelope ‘ : ‘ 80,932 
Chibuluma , : : ; 19,236 

Total ; ‘ , ‘ 188,224 


The published ore reserves of the group are shown 
in the following table : 


Grade 
short total % 
tons copper cobalt 

Mufulira 177,093,000 3-31 . 
Roan Antelope 95,560,000 3-05 : 
Chibuluma ‘ 7,984,000* 5-04 0-22 
Baluba ‘ : 112,000,000 2-41 0-16 


(undeveloped) 
Chambishi 

(undeveloped) 

total . : 427,637,000 


35,000,000 3-37 


* Does not include an ore occurrence, estimated 
at 2,000,000 tons (4:74% total copper; 0-05% 
cobalt), 8,000 ft. west of the mine, indicated by drilling 
1957-59. 

With this predominant interest in copper, we 
cannot be isolated from the main events that occur 
in the world copper industry. The present situation 
is basically one where the recent rapid advance in 
mine output has temporarily exceeded the growth 
in demand, but it would be a miracle if mine output 
in this industry, which has to be planned years in 
advance, should at any one time exactly balance the 
world demand which is subject to so many influences 
which cannot be foreseen. However, the general 
trend of copper consumption must, in my opinion, 
be upwards if short-term variations in demand are 
disregarded. This trend is based on an affinity 
between world population, coupled with improved 
standards of living, and the uses which are traditional 
to copper. Provided that the industry is prepared to 
ensure that the price of copper is kept within 
bounds which will not encourage substitution, there 
seems to me to be no reason why copper consumption 
should not maintain and increase its characteristic 
growth factor. I have not in any way altered the 
opinion which I have expressed over the years, 
namely that copper has prospects which few other 
commodities can equalin promise. The present over- 
supply is a temporary situation and at reasonable 
prices the consumption growth of the future should 
be such that in the next decade it will test the ability 
of the mining industry to provide enough copper to 


meet this expansion. I am not apprehensive as to 
the industry's ability to do so. 


Production Policy 

One further factor comes into the picture, namely 
the willingness of the copper industry to adjust its 
production rate at times of low consumption in 
order to avoid exaggerated swings in price. In the 
last two years the industry has demonstrated its 
willingness to adopt such a production policy and 
this would appear to indicate a greater realisation 
not only of the industry’s self-interest, but of its 
responsibility to the consuming industry of the 
world to maintain a price range which is not ex- 
cessive, thus eliminating such violent movements as 
characterized the industry some years ago with the 
consequential distortion of the true balance between 
supply and consumption. 

The price of copper quoted by the London Metal 
Exchange during the year varied between {260 and 
£191 15s. per ton, which in a normal year would 
be an excessive range but is not surprising consider- 
ing the strikes which occurred in Rhodesia, Canada, 
and the United States and the very strong buying 
movement which characterized the first half of 1959 
and which was based on fears of a strike in the 
American mines after the end of June. This strike 
eventually began in August, effectively shutting 
down most of the United States copper industry ; 
and, at the time of writing, this strike is still in 
progress. The situation has also been aggravated 
by a strike in Chile which began earlier this month. 
Owing to the stocking-up which had occurred in 
the first half of the year, these strikes have not 
yet had any drastic effect on prices but if they are 
prolonged there will doubtless be a sharp tem- 
porary increase. Much will thus depend on the 
length of these strikes and on the strength of 
general business activity in the United States and 
Europe during the last quarter of 1959. 

Industrial Relations 

The main event of the year was the strike by the 
European union, which lasted from September 12, 
to November 4, 1958, the longest strike in the history 
of the Copperbelt. An important result of this strike 
was the request by the companies and the union to 
Government to engage the services of an industrial 
relations expert to examine the negotiating 
machinery which had been in force for so long on 
the Copperbelt. As a result of this Sir Frederick 
Leggett, K.B.E., C.B., spent some weeks on the 
Copperbelt and evolved certain proposals for 
changes in this negotiating machinery. His proposals 
led to the setting up of a Mining Joint Industrial 
Council which has operated successfully. The new 
proposals also provide for many questions to be dis- 
cussed at a lower organizational level than hitherto 
and for a slower tempo of negotiation, which we 
think is an advantage under Copperbelt conditions. 


Miscellaneous 
I mentioned last year that the copper companies 
would be submitting evidence to a commission of 
inquiry set up to examine the whole rating structure 
of the Rhodesia Railways. The commission sat 
towards the end of last year and published a report 
in May. It is not yet known whether the commis- 

















of j 
the 
wo 
tal 
str 
du 
tre 
ac 





to 


sly 





the 
12, 
ory 
ike 
to 
‘ial 
ing 
on 
ick 
the 
for 
als 
‘ial 
ew 
lis- 
rto 
we 


ies 

of 
ure 
sat 
ort 
1iS- 











THE MINING 


MAGAZINE 





sion’s recommendations are acceptable to the Federal 
Government, or, if acceptable, when they are likely 
to be implemented. Just before the commission's 
report was published the Rhodesia Railways intro- 
duced what they described as a “‘ temporary sur- 
charge "’ on all goods rates, including copper, and 
this virtually cancelled out the small reduction of 
25s. per short ton in May, 1958. 

For the past six years informal shareholders’ 
meetings of Roan Antelope Copper Mines and 
Rhodesian Selection Trust have been held in London 
and New York; these meetings have always been 
well attended and at those held earlier this year 
shareholders expressed a wish that they should again 
be held in 1960. I propose to call these meetings in 
the usual way except that meetings will be held in 
April instead of in January or February as in past 
years. 


ROAN ANTELOPE COPPER MINES LIMITED 


Production for the year was planned on the basis 
ofacurtailed programme as our contribution towards 
the correction of the imbalance in the overall 
world supply /demand position and our production 
target was 80,000 long tons of copper. Despite the 
strike, production amounted to 80,932 long tons, 
due to the mining of higher grade ore and to the 
treatment of holding furnace slag which had 
accumulated over past years. 

The average cost of production increased from 
£138 to £154 per ton. 


Financial Results 


Sales for the year amounted to 80,617 long tons. 
The average price at which our copper was sold 
was {220, an increase of £43 per ton. The profit 
margin per ton of copper increased from {£39 to £68 
and gross profits amounted to £5,505,000. To this 
has to be added the increase in the value of copper 
stocks amounting to £56,000. Interest earned, and 
miscellaneous minor items brought this profit to 
£5,959,000. 

In the figure of interest earned there is included 
provision for a forthcoming maiden dividend from 
Ndola Copper Refineries Limited. 

Tax liability is £1,910,000. The appropriation for 
replacements is £1,100,000. Replacements reserve 
at the end of June amounted to £2,049,000. .The 
appropriation to general reserve is £1,300,000. 

The balance available for dividend is £1,708,000. 
An interim of 3d. per share, less taxes, was paid last 
July. The board’s recommendation for the final is 
7d. per share, less taxes. The total for the year is 
thus 10d. per share. 


NDOLA COPPER REFINERIES LIMITED 


In August of last year this plant commenced 
operations. These were almost immediately shut 
down as a result of the Copperbelt strike. Operations 
were resumed in November, 1958, and continued 
uninterrupted throughout the rest of the year. This 
erratic start, however, affected the efficiencies and 
rate of production, so that during the financial year 
it was only possible to produce 31,990 tons of 
electrolytic copper. These operations resulted in a 
gross profit of £240,000. With miscellaneous 
adjustments this profit was raised to £264,000. 
Depreciation is £48,000 ; transfer to general reserve 


is £100,000; and a dividend of 33%, gross, less 
Rhodesian taxes at 7s. 6d. in the /, will cost 
£103,000, leaving a carry forward of £13,000. 

This is the retinery’s maiden dividend and two- 
thirds of it will go to Roan Antelope Copper Mines, 
the remaining one-third going to the other share- 
holder, British Insulated Callender’s Cables Limited. 

In a normal year it is expected that the dividend 
should be 10° gross, less taxes. Owing to an over- 
expenditure on capital account and to cover working 
capital, it will be necessary to engage in some 
temporary borrowing of up to /600,000 from the 
banks which will be repaid over a short period out of 
refinery profits. Until this operation is completed 
the dividend will have to be less than the full 10%. 

The second stage of the refinery is expected to be 
ready for operation early in 1960. Owing to current 
favourable conditions for the disposal of fire refining 
grade copper, this extension may not be used in the 
immediate future. However, arrangements are 
expected to be made for copper from other companies 
to be refined there not later than 1962. 


MUFULIRA COPPER MINES LIMITED 


It was not possible, without prejudicing normal 
good mining practices, to overtake the loss of 
production caused by the strike. In fact, production 
amounted to 88,056 long tons of copper as compared 
with 93,000 tons planned before the strike. The 
average cost of production increased from £136 to 
£149 per ton. 


Financial Results 


Sales for the year amounted to 87,521 tons. The 
average price at which our copper was sold was 
£228, an increase of £40 per ton compared with 
the previous year. The profit margin increased from 
£52 to £80 for the year under review, and gross 
profits amounted to £7,022,000. To this is added the 
increase in the valuation of copper stocks amounting 
to £295,000. Interest earned, and minor adjustments 
brought this gross profic to £7,574,000 compared 
with £4,900,000. Tax liability is (2,410,000. 

The appropriation to replacements reserve is 
£1,200,000 which compares with £750,000 the 
previous year. The replacements reserve at the 
end of June stands at £1,811,000. The appropria- 
tion to general reserve has been put at £1,300,000 
compared with £1,250,000. 

The balance available for dividend is £2,751,000. 
An interim of Is. 9d. per share, less taxes, was paid 
last July. The board has now recommended a final 
of 3s. 9d. per share, less taxes. If this recommenda- 
tion is accepted the total for the year will amount to 
5s. 6d. gross per share, less taxes. 


CHIBULUMA MINES LIMITED 


Copper production for the year amounted to 
19,236 long tons. This compares with a total output 
for the previous year of 27,177 long tons, of which 
over 9,000 long tons came from a stock-pile of con- 
centrate accumulated in previous years. The costs 
for the past year averaged {144 per ton for all 
forms of copper. 

The cobalt refinery at Ndola operated throughout 
the year except during the strike period, and 
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continued to experience certain operating difficulties. 
In spite of this the cobalt matte production for the 
year was 7,741 short tons compared with 6,645 short 
tons during the previous year. Costs averaged 
13s. 3d. per lb. of cobalt metal on a delivered U.S.A. 
basis. 

Copper sales totalled 19,073 long tons at an 
average price of £217 per ton. 


Financial Results 

The gross trading profit was £1,488,000. The net 
profit came to £1,345,000 as compared with 
£1,352,000. 

The terms of our agreement with the United 
States Government oblige us to repay in each year 
metal to a value equivalent to 75°, of the previous 
year's net profits after adding back interest payable. 
During the past year we delivered cobalt to a value 
of £1,183,000, which was allocated against accrued 
interest, and redemption of loan capital. The ioan 
was reduced to £2,917,541. During the current year 
our obligation will amount to £1,130,000 worth of 
metal and we expect the loan at the end of June, 
1960, to be reduced to approximately £1,900,000. 

The board this year has appropriated the sum of 
£200,000 to replacements reserve ; £1,150,000 has 
been transferred to general reserve. 


Technical Plans 


The main technical development concerns the 
Chibuluma West scheme. During the year we 
announced that as a result of the discovery of 
ore some 8,000 ft. to the west of the existing mine, 
we had decided to sink shafts, with a view to mining 
approximately 10,000 tons of ore a month at 
Chibuluma West, all of which would be treated 
through the existing mill. The capacity of the latter 
has been proved to be in excess of 50,000 tons per 
month as compared with the original estimates of 
about 40,000 tons per month. This development is 
expected to take four years to bring to completion, 
and to add 4,000 long tons of copper to the regular 
annual production of Chibuluma. 


RHODESIAN SELECTION TRUST LIMITED 


The total revenue for the year, which is re- 
presented almost entirely by dividends from 
Mufulira Copper Mines amounted to £1,746,000. 
Administration and sundry expenses reduced this 
to £1,631,000 compared with £915,000 for the 
previous year. There are no taxes payable on this 
income, 

The commitments of the company include 
participation in, and expenditure on, Chambishi 
Mines, Baluba Mines, Rhodesian Selection Trust 
Exploration, and certain other prospecting and 
exploration companies. The board has appropriated 
the sum of £150,000 to general reserve to take care 
of these, leaving the free cash resources of the 
company approximately unchanged. 

This leaves £1,566,000 available for dividend, 
after bringing in the balances brought forward and 
certain tax adjustments. An interim of 4d. per 
share, less taxes at 7s. 6d. in the f£, was paid last 
July. The board has now recommended the pay- 
ment of a final of 9d. gross per share, making a total 


for the year of Is. 1d. gross, costing £1,531,000, 
resulting in £35,000 being carried forward. This total 
dividend compares with 7d. for the previous year. 


Baluba and Chambishi 


The future of the undeveloped Baluba ore body 
also continues to engage the attention of the 
directors. You will notice from the ore reserve 
figures that the reserves have again been increased. 
The possibilities of opening up this ore body are 
being examined and include the possibility of inte- 
grating the operation with that of Roan Antelope. 

The directors’ report of the Chambishi company 
indicates that the question of the development of 
that ore body continues to be examined. The two 
main examinations are concerned with the possibility 
of starting development as an open-pit operation 
and the question of the metallurgy involved in the 
treatment of oxidized ores in the upper levels. 


CONCLUSION 


In looking forward, it seems to me that the future 
prosperity of your companies, which are well 
endowed with ore reserves, with excellent plant and 
equipment, and with a first-class organization, will 
depend on three major factors. 

The first, and without doubt the most important, 
is the satisfactory evolution of the political future 
of the territories in which we operate. The second 
is the behaviour of the copper market in the years to 
come, and the ability of the industry to evolve 
production and marketing policies which will ensure 
that there is neither too much over-production with 
its consequential distressing effect on price, nor any 
excessive shortage with its equally distressing effect 
on prices and resultant loss of markets. The 
responsibility increasingly shown by the industry in 
this respect holds promise for the future. 

The third factor is the ability of our mines to 
maintain costs at a viable level. Our geographical 
situation, and other factors over which we have no 
control, result in only about two-thirds of our costs 
being incurred on our mines and thus capable of 
being affected by the efficient plant or the good 
organization to which I have referred. It is still 
sometimes believed that our mines are among the 
cheapest producers in the world. It is many years 
since this statement was true and I have never 
hesitated to advise shareholders accordingly. The 
only assurance I can give is that we shall continue 
to regard our responsibility in respect of this factor 
as among our foremost. 

Of one thing I am certain, that the copper mines 
of central Africa are an indispensable part of the 
structure of modern civilization and will be required 
to play an increasingly important part in the world’s 
industrial developments for the foreseeable future. 
Your directors will continue to ensure, as far as lies 
in their power, that these companies will play their 
full part in the development of central Africa and 
in the world copper industry. 


The Chairman also commented briefly on the 
present and prospective political and economic 
situation in the Federation. 
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RHODESIAN ANGLO AMERICAN LIMITED 


(Incorporated in Northern Rhodesia) 
COMPANY WELL EQUIPPED TO CONTINUE ACTIVE INVESTMENT POLICY 
Mr. H. L. Oppenheimer Reviews Developments in the Federation 


The 30th annual general meeting of Rhodesian 
Anglo American Limited will be held at Salisbury, 
Southern Rhodesia, on 17th, December 1959. 

The following are extracts from the review by the 
Chairman, Mr. H. F. Oppenheimer, which has been 
circulated with the annual report and accounts :— 

The year since my last statement has been an 
eventful and important one for the Federation of 
Rhodesia and Nyasaland and, therefore, for our 
Company, whose prosperity must tend to reflect the 
state of the Federation’s economy. 

The Federation 

We have seen the crisis in Nyasaland and a state 
of emergency declared in all three territories ; the 
recovery from the low levels of early 1958 in 
the price of copper and other metals on which the 
economy is largely based ; the long strike on the 
Copperbelt ; the completion of the great Kariba 
Dam from which power will flow at the beginning 
of 1960 ; and the correction of the adverse balance 
of payments position. 

The low price of copper, which touched £160 
early in 1958, came at a time when imports were 
running at a high level and it was necessary to 
impose restrictive credit measures. These measures, 
together with rising prices for copper and other 
exports, brought about a rapid improvement, which 
was, however, temporarily checked in October, 1958, 
by a strike on the Copperbelt. This lasted 54 days 
and not only seriously affected the output of the 
copper mines but restricted business activity in the 
Federation. 

The dispute was resolved by the adoption of the 
proposals of Sir Frederick Leggett, who was invited 
to the Copperbelt by the Northern Rhodesian 
Government at the request of the copper-mining 
companies and their employees, but it was not until 
May, 1959, that his recommendation that a joint 
industrial council should be formed was imple- 
mented. This council, which consists of employer 
and empioyee representatives, should allow matters 
affecting European daily paid employees to be 
discussed in an atmosphere of mutual confidence 
and goodwill, and I am hopeful that it will create a 
relationship in which fear and suspicion will have no 
place. This is particularly important as during the 
years ahead the desire of our African employees for 
legitimate advancement in the industry will require 
a practical and level-headed approach. 

The progress of the Federal economy was 
fortunately only temporarily curtailed and, with 
the improvement in the balance of payments, it was 
possible for the Government to remove all the credit 
restrictions and to proceed vigorously with their 
development plans ; these plans are of the greatest 
importance in paving the way for the raising of the 
standards of living of the people in the more remote 
and less prosperous areas of the Federal territories. 

We therefore welcome the news that an Industrial 
Development Corporation is to be established in 
the Federation next year, and we have offered to 
contribute to its capital. It is hoped that this 


Corporation will be active in promoting manufacture 
for the home market. 

Our own accounts for the year reflect an en- 
couraging advance on last year. Our net profit 
after taxation was /£3,854,213, an increase of more 
than £1,000,000 on the previous year. We have 
transferred the sum of £500,000 to general reserve, 
which now stands at £4,500,000. 

We have also been able this year to recommend a 
final dividend of 3s. 9d. per stock unit (net) on the 
increased capital, which, with the interim dividend 
of ls. 3d. per unit (net), makes a total of 5s. for the 
year an increase of Is. on the total dividend for 
the previous year. 

Investments 

Our investments, which are virtually all in the 
Federation, were valued at the year end (at market 
prices or at cost where unquoted) at £63,000,000. 
At the end of October this figure had risen to 
£87,000,000. Our cash resources place us in a strong 
position to continue an active investment policy in 
mining, exploration, and industrial enterprises. 

Recently the cash copper price on the London 
Metal Exchange has been more than £250 per ton, 
the highest figure it has reached for over two years. 
Chilean production, however, has now been resumed 
and provided American conditions are soon restored 
to normal, it is improbable that there will be a real 
shortage of copper. This is important as it is essential 
that copper should be freely available at prices 
which are fair to both producers and consumers if 
its use is to continue to expand. 

Rhokana Corporation and Nchanga Consolidated 
Copper Mines both declared substantially increased 
dividends last year, and each company at its year 
end, in order to bring its equity capital more into 
line with the capital employed in the business, 
made a capital bonus issue. 

Bancroft Mines resumed production as planned 
on April 1, 1959, and current operations and 
development at the mine are entirely satisfactory. 

Revenue from sales of Rhodesia Broken Hill's 
lead and zinc production continued to be affected 
by the relatively low prices for these metals, and the 
profit for the year ended December 31, 1958, was 
substantially below that for the previous year. 
An improvement in prices, particularly of zinc, 
had, however, already begun last year and, as this 
trend has continued, profits for 1959 can be 
expected to show some recovery. 

In Broken Hill’s last annual report reference was 
made to the possibility of installing the Imperial 
Smelting Process which would materially improve 
the recovery of lead and zinc not only from currently 
produced ore but also from stockpiled material 
at present untreatable. Careful investigations have 
been continued into all the technical and financial 
aspects of the installation of this plant and | am 
hopeful that the process will be adopted. 

With the continued upward trend in the, world’s 
industrial activity, particularly in Europe, our 
major investments should show increasing returns 
over the next few years, provided that the political 
progress of the Federation continues satisfactorily. 
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The Federal Government has demonstrated that 
it has a real desire to implement its policy of racial 
partnership and it is encouraging that the Europeans 
in Rhodesia have not allowed the violence and 
disorder which occurred in Nyasaland to cause them 
to deviate from a courageous ard determined 
attempt to set a new pattern in Africa. My confidence 
in the economic stability of the Federation has been 


reinforced, and I believe that if the political 
problems there continue to be tackled with common 
sense, patience, and human sympathy, this great 
experiment in Central Africa will succeed. 


Copies of the annual report and accounts may li 
obtained from the London office of the company, 
40, Holborn Viaduct, E.C. 1. 








GOLD FIELDS COMPANIES 


DECLARATION OF DIVIDENDS AND 
REPAYMENTS OF CAPITAL 

NOTICE IS HEREBY GIVEN that the _ under- 
mentioned dividends and repayments of capital 
have been declared, payable to shareholders 
registered in the books of the companies concerned, 
at the close of business on 3lst December, 1959, 
and in the case of The Sub Nigel Limited to persons 
presenting Coupon No. 96 detached from Share 
Warrants. 

The dividends and capital repayments have been 
declared in the currency of the Union of South 
Africa and will become due on Ist January, 1960. 
Those payable from the London Office will be paid 
in United Kingdom Sterling currency at par 
provided that should there be any difference that 
may be regarded by the Boards as material in the 
exchange value of the South African and United 
Kingdom Sterling currencies on 2nd January, 1960, 
the said office will pay at the rate of exchange 
ruling on that date. 

Warrants will be posted on or about 4th February, 
1960, from either the Head Office or the London 
Office, to shareholders at their registered addresses 
or in accordance with written instructions received 
and accepted on or before 3lst December, 1959. 
All such warrants in respect of payments to be 
made to persons with addresses in Africa south of 
the Equator will be posted from the Head Office 
and all other such warrants will be posted from the 
London Office. 

Dividend instructions previously recorded will 
not apply in connection with capital repayments. 

Warrants in respect of dividends, despatched 
from the London Office to persons resident in Great 
Britain or Northern Ireland, will be subject to 
a deduction of United Kingdom Income Tax, at 
rates to be arrive at after allowing for relief (if any) 
in respect of Dominion Taxes. 

Non-Resident Shareholders’ Tax of 7$ per cent 
will be deducted from dividends, where applicable. 

No deductions in respect of United Kingdom 
Income Tax or Non-Resident Shareholders’ Tax 
will be made from warrants issued in respect of 
repayments of capital. 

The Transfer Books and Registers of Members 
will be closed in each case from Ist to 6th January, 
1960, both days inclusive. 


DIvIDENDS 


<3 
Name of Company (each | 3 
incorporated in the Union of South | 5 Rate of Dividend 
Africa) 4 
Doornfontein Gold Mining Com- 6 | 1s. 6d. per 10s. 


pany, Limited. share. 

Libanon Gold Mining Company, 34d. per 10s. share. 
Limited. 

Venterspost Gold Mining Com- 40 104d. per 10s. share. 
yany, Limited. 

Vlakfontein Gold Mining Com- 33 | Is. per 10s. share 
pany, Limited. 

West Driefontein Gold Mining | 14 4s. %d. per 10s. 


J 


Company, Limited. share. 
West Witwatersrand Areas, | 22. Is. 10$d. per 2s. tid. 
Limited. share. 


REPAYMENTS OF CAPITAL 


| & 
Name of Company (each § 
incorporated in the Union of South 





Amount per Share 





Africa) | 
Rietfontein Consolidated Mines, 4 
Limited. 
Vogelstruisbult Gold Mining 2 
Areas, Limited. 
*The Sub Nigel, Limited. 3 Is. 3d. 


* Holders of Share Warrants to Bearer must have Coupon No. 96 
detached from their Warrants and lodged, after listing on the appro- 
priate form, with Lloyds Bank (Foreign), Limited, 43, Boulevard 
des Capucines, Paris, or, through an Authorized Depositary (as 
defined in the Notice E.C. Securities 8 issued by the Bank of 
England) with The Standard Bank of Scuth Africa, Limited, 
63, London Wall, London, E.C. 2. 

Listing forms may be obtained on application to either of the 
above-mentioned Banks. 

Payments in respect of such Coupons will be in United Kingdom 
Sterling currency calculated on the basis stated above on 2nd January, 
1960, irrespective of the date of presentation of the Coupons. 

Coupons will require to be lodged at least eight clear days before 
payment and may be presented any day (Saturdays excepted) 
between the hours of 11 a.m. and 2 p.m. 

NOTE 
Robinson Deep, Limited. Simmer and Jack Mines, 
Limited.—No repayments of capital are presently 
being made by these Companies. 
By Order of the Boards, 
G. H. WARD, 


LONDON OFFICE : London Secretary. 
49, MooraateE, E.C. 2. 


8th December, 1959. 
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| UNDERGROUND PRACTICE IN MINING 
Revised and Enlarged 
By BERNARD BERINGER 
320 Pages. 218 IMustrations. Price : 35s, 
Produced by MINING PUBLICATIONS, LTD. ‘reriesor: cf 7h ining Masozin), 
THE TECHNICAL BOOKSHOP, 482, Salisbury House, London Wall, London, E.C. 2. 
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RHOKANA CORPORATION LIMITED 


(Incorporated in Northern Rhodesia) 
MINING PROFIT INCREASED IN SPITE OF STRIKE 
Growing Importance of Investment Income 
Mr. H. F. Oppenheimer Reviews Changing Conditions on Copperbelt 


The thirty-seventh annual general meeting of 
Rhokana Corporation Limited will be held at 
Salisbury, Southern Rhodesia, on December 17, 1959. 

The following are extracts from the review by the 
chairman, Mr. H. F. Oppenheimer, which has been 
circulated with the annual report and accounts :— 

I feel sure that members will approve of the 
recommendation of the Directors that the share 
capital of the Company should be brought more into 
line with the total amount permanently employed, 
by utilizing (22,500,000 of the “‘ profits appropriated 
for capital expenditure ’’ to allow a capitalization 
bonus issue of nine fully paid ordinary shares for 
each ordinary and “ A’”’ stock unit held. 

Large appropriations from profits to provide for 
annual capital expenditure have been made over 
many years and by June 30, 1958, these totalled 
£28,800,000. It has been decided to transfer the 
balance of £6,300,000 available after providing the 
£22,500,000 required for the capitalization issue to 
writing down the fixed assets of the Company, which 
after deducting depreciation and the amount of 
£6,300,000 stand in our books at £14,800,000. 

At the forthcoming annual general meeting, 
members will be asked to pass resolutions increasing 
the nominal capital of the Company to 426,500,000 
and to approve the capitalization of £22,500,000 so 
that the new shares may be issued early in the new 
year. 

Copper Price 

By the beginning of our financial year, the price 
of copper on the London Metal Exchange had risen 
from the low levels ruling during the early months of 
1958 to just over £200 per ton. The steady rise in 
prices was accelerated by the strike on the Northern 
Rhodesian Copperbelt from September 12 to Novem- 
ber 4, 1958, and by the steps taken by many of the 
large producers to cut their outputs so as to bring 
copper production into line with consumption. 

The price was thereafter generally well maintained 
between £220 and £250, as many consumers at this 
time also built up inventories against the possibility 
of strikes in the United States. These eventually 
began in August, 1959, and resulted in a reduction of 
over 80% of America’s normal production of copper, 
but the effects of the steel strike on American 
industry, together with the large stocks of copper 
which had been built up, assisted in maintaining the 
price of copper within the pre-strike limits. 

There is however no doubt that by now the world 
stocks of copper have been appreciably reduced, but 
Chilean production has now been resumed, and 
provided American conditions are soon restored to 
normal, there is no reason to believe that there will 
be a real shortage of copper. 


Production 
Although a high level of production was achieved 
at our mine in the second half of the financial year, 
it was not possible to make up the full amount of 
copper lost during the strike of our European daily 
paid employees at the end of 1958, and our finished 


production for the year was 13,000 tons less than 
our programme of 90,000 long tons. However, 
because of an increase of £38 per ton in the price we 
received for our copper the profit from mining 
operations was considerably greater than the 
previous year. 

Good progress has been made during the year at 
the No. 2 Shaft at Mindola, which is expected to 
start hoisting ore in the first quarter of 1960, and 
which will permit greater flexibility in our mining 
operations. Intensive research in our laboratories 
has enabled our consulting engineers to design an 
improved process for the extraction of cobalt which 
will reduce the cost of production. The revised 
process should be in operation early in 1960. 


Investment Income 


This year our net income from investments was 
again greater than the profit from our mining opera- 
tions. This focuses attention on the very large share 
interest which we have in Nchanga Consolidated 
Copper Mines Limited and Mufulira Copper Mines 
Limited, from which our dividend revenue arises. 
As we also have a major stake in Bancroft Mines 
Limited and Chibuluma Mines Limited, from which 
in due course we can expect satisfactory dividends, 
our income from dividends and interest should form 
an increasingly important proportion of our total 
income. We are also interested in Baluba Mines 
Limited and Chambishi Mines Limited where large 
copper deposits have been proved and which will in 
due course be opened up, and we have a stake in a 
number of exploration companies. 

Rhokana Corporation is therefore a large invest- 
ment company as well as an active mining company, 
and over the past few years we have been able to 
follow up our investments and, at the same time, 
place the company in a sound cash position to 
provide its share of the capital which will be required 
for this purpose at a later date. 

This year an amount of £500,000 was transferred 
to general reserve which now stands at £5,500,000 
and, at the same time, we have been able to recom- 
mend a final dividend of 32s. 6d. net per /1 unit of 
stock which, together with the interim dividend of 
7s. 6d., makes a total dividend distribution of 40s. 
net per unit for the year. 

Conditions on the Copperbelt have changed very 
rapidly since the copper mines were originally 
discovered and, as local and government authorities 
are now able to provide most of the services at 
present run by the mining companies for the benefit 
of their employees, we have been endeavouring to 
find a means whereby we could hand over such 
services and amenities to the proper controlling 
bodies and to bring about a greater degree of 
integration between the Kitwe Municipal Council 
and our own Nkana Mine Township. One important 
step was the introduction of the home ownership 
scheme in 1957 for our European employees. 

We have also provided a number of bene‘ts and 
services for our African employees, and it is our aim, 
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whenever it is possible to do so within the limits set 
by the complex conditions and circumstances of the 
Copperbelt, to establish the same rights and 
privileges for our African employees as for our 
European. We hope therefore to be able to announce 
shortly a scheme for home ownership for our African 
employees, and, although it will take time, we are 


hopeful that it will be possible for all our employees 
to be able to take a full share in the provision and 
running of the services and amenities which are 
part of an established civic community. 

Copies of the annual report and accounts may bi 
obtained from the London Office of the Corporatio 
40, Holborn Viaduct, E.C. 1. 
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CONSOLIDATED AFRICAN SELECTION TRUST LIMITED 
RECORD TRADING RESULTS 


Mr. A. Chester Beatty’s Review of Operations and Developments 


The 35th annual general meeting of Consolidated 
African Selection Trust, Limited, will be held on 
December 18, at Selection Trust Building, Mason’s 
Avenue, London, E.C. 2. 

The following is the statement by the Chairman, 
Mr. A. Chester Beatty, which was circulated with 
the report and accounts for the year ended June 30, 
1958. 

\ year ago I told you I was confident that the 
trading results for the year to June 30, 1959, would 
be no less favourable than those for 1957-58. I am 
pleased to report to you now that the consolidated 
gross profit of £2,891,000 for the past year, which 
compares with {2,677,000 for 1957-58 is the highest 
we have yet achieved. 

Although the amount of taxation we shall have 
to pay has increased by about £67,000, to £1,584,000, 
the net profit for the year of 41,307,000, against 
£1,160,000, is also a record. Last year we were 
able to add taxation adjustments of £334,000, most 
of which had been previously set aside for future 
taxation but was no longer required as the Company 
and its principal subsidiary, Sierra Leone Selection 
Trust, had qualified as Overseas Trade Corporations. 
This year taxation adjustments are much smaller at 
£13,000 and the net profit after adjustments is 
1,320,000. 

Dividends 

As I explained last year the net profit for 1957-58, 
after adding back the large taxation adjustments 
referred to above, would have permitted the payment 
of a higher final dividend, but instead a special 
interim dividend for 1958-59 of Is. per share was 
paid in December, 1958, simultaneously with the 
final dividend for 1957-58. 

An interim dividend of 9d. per share was paid in 
June and the Board have recommended a final 
dividend of 2s. 6d. per share which, disregarding 
the special interim dividend which was really paid 
out of taxation recoveries, makes a total of 3s. 3d. 
per share, less income tax, compared with 2s. 6d. 
per share for last year. 

Dividends totalling 3s. 3d. per share will require 
£1,207,000 of the net profit of £1,320,000. 


Operations in Ghana 

The operation of the first part of the new 
Anincheche plant which was completed in June, 
1958, enabled us to increase the amount of gravel 
treated in the plants to 725,000 cu. yds. yielding a 
record production of 1,252,000 carats. 

It is hoped that the second part of the Anincheche 
plant will be brought into production in July, 1960. 
Some of our other plants were installed over 
30 years ago and, although additions and improve- 
ments have been made to them, the time is now 
approaching when it would be more economical to 
replace them by one large centralized modern plant 
and we are studying proposals to that effect which 
would require capital expenditure of the order of 
£1,000,000. I consider that the reserves of gravel 
available to the Company are sufficient to warrant 
expenditure on this new plant which would also 
increase the mine’s capacity. 


The town of Akwatia is very close to our head- 
quarters in Ghana and we had hoped to be able to 
extend the Company’s power supply to provide 
lighting in the town. However, with additional 
demands for more power for our operations, this 
has not been possible and we have, therefore, during 
the current year presented to the Government 
£10,000 to be spent on an electricity supply for the 
town. 

Training 

Our relations with the Ghana Government are 
most cordial and I think our efforts to train 
Ghanaians for positions of responsibility are 
appreciated in the country. Nearly 70 Ghanaians 
are receiving full-time training on various technical 
courses. The benefits from the considerable cost of 
these training schemes will become more apparent 
over the next few years as the newly trained men 
become available to take part in the productive 
side of the mine’s operations, although the standard 
of artisan has already shown a marked improvement. 


Operations in Sierra Leone 

Few mines have had to contend with greater 
difficulties over the last few years than our mine in 
Sierra Leone. I am glad to say that we celebrated 
our silver jubilee there this year with results that 
are most satisfactory and with a great improvement 
in security. 

We produced about 640,000 carats of diamond 
from 605,000 cu. yd. of gravel, but the amount 
of overburden which has to be removed before the 
payable gravel is reached has more than doubled 
during the last five years as we have moved into 
less accessible and deeper deposits. We now have a 
large earth-moving operation which is made more 
complex by being split up over a number of separate 
operational areas, some at a considerable distance 
from the main camp. 

Our prospecting and development continues to 
reveal further areas of workable ground both in our 
Yengema and Tongo leases. 

Security 

The improvement in security has not been 
achieved without considerable effort and heavy 
expenditure. In October, 1958, it was no exaggera- 
tion to say that the continued life of our mine 
was in serious danger because of wholesale and 
uncontrolled illicit mining within our central reserve 
area. Faced with a situation approaching anarchy 
in one part of the country and with the likely loss of 
the considerable revenue on which Sierra Leone 
relies so heavily, the Government took legislative 
action which gave more effective powers of control. 
We have been much encouraged by the Govern- 
ment’s determination to bring illicit mining under 
control, but in order to assist we have been obliged 
to increase our own security force, which is now 
largely deployed in strong posts sited on the most 
important reserves in our concessions. These strong 
posts are each linked to police headquarters by 
radio telephone, so that if illicit mining starts, or 
there is an attack on the post, a striking force can 
be deployed quickly. The construction of these 
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posts together with many miles of access roads has 
been expensive, as is the continued maintenance of 
a large security force itself. I feel, however, that the 
improvement I have mentioned stems directly from 
these new measures and we must, therefore, continue 
on the same lines. 


Kono Development 

Physical security measures alone are not sufficient 
and it has long been a cause of complaint by the 
people of Kono that they have not been given a 
fair share of the taxation arising from our operations 
in Kono. I welcome the announcement that the 
Government plans to spend £95,000 in 1959-60 in 
connection with the Kono Development Scheme, 
mainly on the provision of better roads and bridges. 
In view of the very large amounts we pay in 
taxation, we hope that in future years larger funds 
will be allocated for development in those areas in 
which we mine. 

Contract Mining 

Unlike others in Sierra Leone, those people who 
live within our leases are unable to mine diamonds 
legitimately for their own account. There are a few 
areas in our leases which, having regard to our 
programme for the siting of our washing plants, can 
be mined suitably by hand methods and we are, 
therefore, introducing a scheme of contract mining 
with sites in most Kono Chiefdoms. A contractor is 
selected, taught controlled methods of hand mining 
and then allotted a site to work for his own account. 
We supervise the scheme closely and also buy the 
diamonds. We need considerably more experience 
in this type of operation before we can reach valid 
conclusions, but the scheme has been very well 
received in Kono where the first two sites opened 
have so far proved most successful. We hope the 
scheme will go a long way to satisfy local feeling 
and will result in a more co-operative attitude 
towards the Company’s security problem. 


Training 

The training of Sierra Leoneans for more 
responsible positions on the mine continues along 
the same lines as in Ghana, but we are handicapped 
by the low standard of education in the country. It 
is clear, therefore, that we shall need te maintain a 
large expatriate staff for many years to come. 
One factor whick must deter senior technical and 
administrative stafi from taking up employment in 
West Africa is that the effective tax rates, par- 
ticularly in Sierra Leone, are high compared with 


those in other countries in Africa where mining 
forms an important industry. Indeed, with the 
progressive reduction in the level of income tax in 
the United Kingdom over the past few years, senior 
staff in Sierra Leone are having to pay almost as 
much tax as they would if they had earned their 
salaries in England. This cannot be to the long-term 
advantage of either the Government or the mining 
industry. 

In spite of an abortive strike by some of our 
employees which lasted two days, our labour 
relations remained excellent. 


Sales 
World sales in 1958, particularly of the industrial 
qualities, reflected the mild recession which took 
place in the U.S.A. and Europe but they have since 
recovered and present indications are that 1959 will 
be a record year. 
Ghana 
I referred last year to the proposals of the 
Minister of Finance which would eventually require 
us to sell our production through the Accra Diamond 
Market. We have had discussions with the Govern- 
ment on this subject but throughout the year we 
have continued to sell our production to the 
Central Selling Organization under existing contracts 
which expire on December 31, 1960. 


Sierra Leone 

In August of this year a Government Diamond 
Office was set up, which is managed on behalf of 
the Sierra Leone Government by The Diamond 
Corporation. The Office will either buy African-won 
diamonds direct from dealers or send the diamonds 
to London for sale by tender. The selling arrange- 
ments of Sierra Leone Selection Trust are not 
affected. 

Directors and Staff 

Mr. C. W. Boise resigned from the Board in 
September this year. It was as a result of his early 
work in the field that the Selection Trust Group 
became interested in West African diamonds, which 
led to the formation of this business. He was 
Managing Director in the early days and later be- 
came Vice-Chairman and then Chairman, vacating 
the latter position in 1953. Our debt to Mr. Boise is 
considerable and his retirement is inevitably a sad 
event. 

Finally, I should like to commend all those who 
work for the Company in West Africa and at home 
on another excellent year’s results. 











A Company engaged in the production of sand for glassmaking, foundry work, and general 
industrial usage, requires personnel at GENERAL MANAGER/PLANT MANAGER 
level for the staffing of plants under construction and projected. Experience in quarrying 
and/or mineral dressing is essential. Apply by letter, marked confidential, to the Managing 
Director, British Industrial Sand Ltd., Holmethorpe, Redhill, Surrey. 











UNDERGROUND SHIFT BOSSES required for a Cornish Tin Mine. Experience 
of deep lode mining is essential and applicants, whose age should be between 30 and 50, 
should apply giving particulars of age, experience, and copies of recent references to 
The Secretary, South Crofty, Ltd., Pool, Redruth, Cornwall. 
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WANKIE COLLIERY COMPANY LIMITED 


(Incorporated in Southern Rhodesia) 
Profits Maintained Despite Lower Coal Sales 


The following are extracts from the review by 
Mr. T. Coulter, the chairman, which has _ been 
circulated with the report and accounts :— 

The profit for the year before taxation, but after 
providing for depreciation, debenture interest, 
debenture trustees’ fees, and directors’ emoluments, 
was £1,372,044. This shows a small increase of 
£2,693 compared with last year which was brought 
about in part, despite lower sales tonnages, by an 
improvement in revenue from interest. At the end 
of the year there was a deficiency revenue of 
£91,024 which in terms of the coal price agreement 
is recoverable in future years. 

A sum of £500,000 was provided for taxation, of 
which £45,000 has been transferred from the taxa- 
tion equalization reserve and the balance of £455,000 
provided from the profit for the year. 

An amount of £285,000 was transferred to general 
reserve in conformity with the terms of the price 
agreement and an amount of £100,000 has been 
transferred from general reserve to a new reserve 
specifically created to meet increased costs of 
replacements and obsolescence of assets. 

Your directors have declared two dividends 
during the year. The total distribution was 
£659,726, which represents Is. 3d. per share. There 
has been a reduction of the balance of £366,958 
unappropriated profit at the end of last year by 
£27,682 to a figure of £339,276. 

Current assets, not including stocks and stores, 
at £4,548,411, indicate a surplus of £3,485,437 as 
against current liabilities of £1,062,974. 


Sales 

The company’s financial year was given a bad 
start by heavily reduced sales during October and 
November, 1958, due to the copperbelt strike. It is 
calculated that some 150,000 tons of trade were lost. 
General sales were at a lower level than for the 
previous year but an appreciable increase in demand 
during July and August helped to bring total sales 
output to 3,618,617 tons, only 293,274 tons less than 
for 1958. In view of the fact that export afforded no 
contribution to the sales output the result under all 
the circumstances is not unsatisfactory. 

Our estimates indicate that the year ending 
August, 1960, should show a rather higher coal 
consumption in the Federation than we have 
experienced recently. Thereafter, as the impact of 
power generation at Kariba becomes more marked, 
demand from thermal stations and consequently the 
railways will fall and internal requirements are likely 
to decline to a low point in three or four years’ time. 

After this, however, it seems probable that 
increased demands from the general trade flowing 
from future industrial expansion will overtake the 
fall in requirements for thermal power purposes and 
reverse the trend and may even maintain thermal 
power generation for some time at reasonable levels. 
In this connexion it is satisfactory to note that in 
some of the model African townships now being 
planned the use of solid fuels for heating and 
cooking purposes is envisaged. The company is 
giving considerable attention to the distribution of 


coal amongst Africans and to their education in the 
use of coal. 

It is obvious, however, that the company will 
have to face several difficult years, but provided the 
position is as we see it at the moment we hope that 
by drawing on unappropriated profits and with the 
assistance of our rising investment income we will 
be able to maintain dividends at their present level. 

We have continued our efforts to obtain export 
markets without achieving any great success. World 
coal surpluses have resulted in the development of 
a highly competitive market and the colliery’s long 
distance from the port of Lourenco Marques remains 
a considerable handicap. 

In order to explore the South American market 
the company’s managing director, Mr. Logan 
Wishart, recently accompanied a South African 
delegation to that part of the world. Whilst no 
immediate sales have resulted from the visit many 
useful discussions were held and a degree of good- 
will was established which will facilitate future 
negotiations. 


Coal Price 

The notified average selling price of coal within 
the Federation, which in terms of the price agree- 
ment was fixed at 19s. 6d. per ton on November 1, 
1958, has remained unchanged during the year. 
Earlier this year, however, we were asked by the 
Southern Rhodesia Government to consider the 
possibility of arriving at a stabilized coal price 
which would apply for a period of two years from 
November 1, 1959. 

After making detailed and careful estimates it 
was agreed with the Government that the average 
notified price would be 20s. per ton for the period 
November 1, 1959, to October 31, 1961, subject to 
the company’s right to apply for a revision of the 
price in the event of any unforeseen factors arising 
during that time. 

The stabilization of coal prices in the Federation 
will be of considerable assistance to industrial 
consumers in planning future development and it is 
hoped that as a result coal usage will increase. Our 
estimates show, however, that an average price of 
20s. per ton is likely to result in the accumulation 
of further deficiency revenue by the end of the two- 
year period. Such deficiency of revenue is, in terms 
of the price agreement, recoverable in future years. 

Last year I stated that the estimated maximum 
possible coal demand up to the start of power 
generation at Kariba in 1960 was not likely to 
exceed a rate of some 4,500,000 tons per annum. 
Now the indications are that this estimate was 
optimistic, although it is possible that for a short 
period immediately before Kariba power becomes 
available the demand rate may approximate that 
figure. 

General 

Investments now include an interest in Clay 
Products, Limited. This company owns and operates 
a factory near Bulawayo producing first-quality salt 
glazed ware and the investment is expected to show 
satisfactory returns in future years. 

The production of coke has for many years formed 
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an important part of our undertaking but, as with 
coal, demand has shown a decline over the last two 
years. One of the larger consumers of coke, The 
Rhodesian Iron and Steel Company Limited, is at 
present proceeding with the erection of its own coke- 
making plant which will result in a further reduction 
in demand during the current year. On the other 
hand we can anticipate a corresponding increase in 
coal demand from that company for coke production 


and long-term estimates show that the overall market 
for our coke will eventually exceed the previous 
maximum tonnage sold. 

Sales of ‘‘ Wankie”’ tar from the by-products 
plant at No. 1 Colliery have increased by almost 
100°, and our output is fully sold for some further 
12 months. With the rapid development of road 
communications in Central Africa we can look 
forward to a continuing demand. 











THE RENONG TIN DREDGING COMPANY, LIMITED 
Full-Time Working Resumed 


Sir John Hay’s Statement 


Sir John Hay’s Statement 

The forty-sixth annual general meeting of the 
Renong Tin Dredging Company, Limited, will be 
held on December 15 at 52-54, Gracechurch Street, 
London, E.C. 

The following is an extract from the circulated 
statement of the chairman, Sir John Hay :— 

The company’s financial year started at low ebb. 
Only one out of our three dredges could be kept in 
operation at the level of production then permitted 
under the tin control regulations and even that had to 
work at less than its capacity. Export of tin-ore from 
mines was cut to 48-5 per cent. of assessed productive 
capacity which was further reduced to 43-6°% during 
the last quarter of 1958. This further reduction was 
required because in September the manager of the 
buffer stock, whose primary task it had been to 
purchase tin so as to maintain the price at a floor 
level of £730 per ton, had exhausted his funds and 
was unable to continue to purchase the metal being 
dumped by countries which were not parties to the 
International Tin Agreement. Fortunately, tempted 
perhaps by the steep fall in price that followed this 
withdrawal, buyers returned to the market and the 
price quickly recovered to floor level and thereafter 
gradually rose and reached £790 per ton by June, 
1959. Since then the price has been maintained at 
about that figure despite the rate of quota release 
in Malaya having been increased to 62-5% of 
assessed productive capacity and the sale of a 
substantial proportion of his stocks by the buffer 
stock manager. We hope that this evidence of a 
revival in trade demand for tin will be sustained. 


Mining Operations 

As a result of the increase in export quotas granted 
to the mines, which coincided with the Jinjang 
dredge moving into lower value ground, full-time 
working was resumed by that unit towards the end 
of the financial year and part of the permitted mine 
stocks of tin-ore accumulated was sold. 

At Rasa, both Nos. 2 and 3 dredges were on care 
and maintenance until April, 1959, when operations 
were resumed by No. 2 dredge. It has worked 
profitably since that date. The third dredge, which 
has only a limited life in front of it at its present 
site, is being reactivated at the end of November, 
1959. 

Accounts 

The whole of the financial year was affected by 
export control whereas in the previous year the 
company’s dredges were operating freely for six 
months. Profits were seriously affected by the low 


level of export quota permitted, being reduced from 
£53,396 to £28,844 before tax. Fortunately, 
£20,000 appropriated in previous years to provide 
for taxation became surplus to requirements and 
the Board are thereby enabled to recommend a 
repetition of the previous year’s ordinary dividend 
of 6d. free of tax per 2s. unit of stock. 


Regulation of Supplies 


The recent improvement in the demand for tin 
with its agreeable consequence of a higher per- 
missible export quota is of course welcome and 
should be productive of much better results in the 
current year. Longer-term prospects are bound up 
with the fate of the agreement for the regulation of 
tin supplies which terminates in 1961. It would 
be churlish to omit to acknowledge that the present 
agreement has succeeded, albeit after much tribu- 
lation, in achieving its main object which is to 
establish and maintain a stable price at a profitable 
level, a condition highly acceptable to all tin 
producers. But it would be foolish to ignore its 
manifest defects. Participation is not universal ; 
the chief benefits go to producers in non-participating 
countries and in their continuance in this privileged 
position they become increasingly a menace to the 
success of any restriction scheme. Between the 
contracting countries the measure of restriction is 
not equitably shared. The price objective is liable 
to be determined by reference to immediate advan- 
tage rather than by consideration of long-term 
economic consequences. In the course of the working 
of any scheme such as the present tin agreement, 
there invariably develops a vested interest in its 
indefinite continuance which is not to be frustrated 
by a too eager determination to remedy defects and 
faults. These brief observations are not to be 
construed as an exhibition of indifference to the 
problems of an imbalance between supply and de- 
mand, the fears of which are a recurring threat to 
all commodity producers and their occurrence can 
be productive of dire consequences in primary 
producing countries, many of which come within the 
category of the underdeveloped. They should be 
interpreted as a plea for a more searching and 
objective study into the problem and its treatment. 
In the meantime, it would seem not too optimistic 
to expect that before 1960 is far advanced restriction 
over exports of tin will be more nominal than real. 
Freedom from the burden of immediate over- 
production provides the favourable atmosphere for 
a study based on past experience and aimed at 
providing safeguards against future eventualities. 
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JOHANNESBURG CONSOLIDATED INVESTMENT CO., LTD. 


(Incorporated in the Union of South Africa) 


The annual general meeting of the Johannesburg 
Consolidated Investment Company, Limited, was 
held on December 1 in Johannesburg. 

Mr. D. A. B. Watson, who presided in the un- 
avoidable absence af the Chairman, Mr. H. J. Joel, 
said : Our investment income of £1,929,000 was less 
than that earned during the previous year, the 
decrease being of the order of £170,000. This 
reduction was the result largely of earlier unfavour- 
able trading conditions in the platinum, base metal 
and copper industries, which conditions adversely 
affected the level of dividends received by us from 
those sources. : 

I am happy to report, however, that there has 
been a satisfactory improvement in the outlook for 
these and most of our other fields of investment, 
and if this improvement is maintained, it is fully 
expected to result in increased investment income 
during the current year. 

The anticipated improvement in the earning 
capacity of our investments is reflected in the rise 
in their market value at June 30, 1959, which vaiue 
after adding unquoted stocks at Directors’ valuation, 
increased during the year from approximately 
2,440,000 to £28,368,000. This increase of about 
45,928,000 includes net additional investments 
made during the year at a cost of about £1,381,000, 
so that the actual appreciation in the market value 
of investments, both quoted and unquoted, was 
about £4,547,000. 

The profit from realization of investments was 
£293,000, which is £140,000 less than the figure for 
the previous year. After allowing for various items 
of revenue and expenditure, the total profit of the 
company before taxation amounted to £2,041,000, 
which is about £300,000 less than that for the 12 
months ended June, 1958. 

Despite the reduction in gross profit, the charge 
for taxation for the year was considerably greater 
than that for the preceding year. For the year 
ended June 30, 1959, the charge for taxation in- 
cluded a liability of some £370,000 in respect of the 
net increase in the tax value of investments, whereas 
in the previous year net depreciation in the tax 
value of investments had resulted in relief of about 
£681,000. Mainly because of the heavier provision 
for taxation arising from this factor, the profit 
available after taxation for the year was £990,000, 
as compared with £1,940,000 in the previous year. 

Owing to the net re-appreciation in the value of 
out portfolio and the materially improved outlook 
for our investments as a whole compared with the 
previous year, the transfer to Investment Reserve 
amounted to only £247,000 as compared with the 
transfer in the previous year of £1,738,000. We have 
been able to maintain the dividend at last year’s 
rate of 4s. 6d. while leaving the carry forward 
practically unchanged. 

In the course of a detailed review of conditions 
and prospects in the various fields of investment, 
Mr. Watson, commenting on the diamond industry, 
said : Total sales for the quarter ended September 30 

1959, were again at a very high level, with sales of 
gem stones reaching a new quarterly record, while 
the market for industrial diamonds returned to a 
level similar to that prevailing immediately prior 





to the U.S. recession of 1957-58. 
CesSSIC sf 


Investments in copper producing and associated 
companies provide an important part of our divi- 
dend income. The profitability of the operations of 
those companies and our dividend income from them 
are naturally closely linked to the price of the metal, 
which over the past three years has been subject 
to wide fluctuations. 

It seems likely that, with temporary fluctuations, 
stability will on the whole be achieved at prices 
acceptable to producer and consumer, and the 
prospects of the copper industry seem to be such as 
to ensure, over a long period, satisfactory returns on 
our investment in this field. 

With regard to our investment in platinum, the 
profits earned by Rustenburg Platinum Mines during 
its financial year ended August 31, 1958, were 
materially reduced as a result of diminished demand 
and sales and a continuous fall in the price of 
platinum. and such profits as were earned were 
retained by that company to assist towards meeting 
the cost of the expansion programmes previously 
completed. The profit earned by the company for 
its year ended August 31, 1959, enabled it recently 
to resume dividend payments and the dividend 
received will be reflected in our investment income 
for the current year. 

No material change one way or the other is 
anticipated in the overall return which will be 
received from our investments in South African 
industries and collieries during the current financial 
year. 

Once again gold production in the Union and 
revenue derived from gold and uranium, rose during 
the year mainly as the result of an increase in both 
the tonnage and the grade of ore milled by the 
newer mines. The growing importance of these new 
mines, from which the major part of our income 
from gold mining investments is received, can be 
judged by the fact that during the year under 
review the mines of the Klerksdorp and Orange Free 
State fields alone accounted for 29°, of the total 
tonnage of ore milled and 42° of the total gold 
recovered by mines, members of the Transvaal 
and Orange Free State Chamber of Mines, excluding 
those mines engaged primarily in the production of 
uranium. 

Our income from investments in the gold mining 
industry, including uranium producers, increased 
during the year and it is anticipated that it will be 
maintained at approximately the same level during 
the year ended June, 1960. 

I am confident that during the current year 
ending June, 1960, our income from investments will 
show an appreciable increase on the figure for last 
year, and, provided that there is no major deprecia- 
tion in the book value of our investments, | am 
equally confident of our ability at least to maintain 
last year’s rate of dividend. Whilst on the subject, 
I have to inform you that the Board of your com- 
pany has decided that, commencing in January, 
1960, consideration will in future be given at that 
time each year to the payment of an interim dividend. 

With regard to the gold mines administered by 
your company, results at Freddies Consolidated 
Mines have shown some improvement in recent 
months and give grounds for hoping that explora- 
tion of the company’s lease area may continue. 
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WEST WITWATERSRAND AREAS, LIMITED 


(Registered in the Union of South Africa) 


s 


CONSIDERABLE EXPANSION 


The twenty-seventh annual general meeting will 
be held on December 3 in Johannesburg. The 
following are extracts from the circulated statement 
by the chairman, Mr. P. S. Hammond :— 

During the year the interests of the company 
were expanded considerably. Firstly, the whole of 
the issued share capital of New Consolidated, Free 
State, Exploration Company Limited was acquired. 
Secondly, rights to subscribe for a further 1,062,345 
““A’”’ shares of {1 each in Western Deep Levels 
Limited were exercised. Thirdly, an offer to 
acquire from New Consolidated Gold Fields Limited 
a one-half share of that company’s participation in 
a Syndicate known as ‘‘ Western Areas Prospect ”’ 
was accepted. The income from investments again 
increased. The net profit amounted to £1,453,550, 
an increase of £189,119. After adding £454,026 
brought forward from the previous year the total 
available for appropriation amounted to £1,907,576. 
An amount of 41,508,902 was appropriated for two 
dividends each of Is. 9d. per share, representing an 
overall increase of 3d. per share. 

Blyvooruitzicht Gold Mining Company Limited.- 
The tonnage milled increased to the record total of 
1,349,000 tons. The total working profit amounted 
to £8,241,521, an increase of £1,290,596. Dividends 
totalling 2s. 1d. per share were paid. 

Doornfontein Gold Mining Company Limited. 
The total working profit amounted to £2,430,145, 
which represents a decrease of £2,092. The out- 
standing balance of the National Finance Corpora- 
tion Loan was fully redeemed and dividends were, 
in total, increased by an amount equivalent to Is. 
per share. 

Libanon Gold Mining Company Limited.—The 
dividend rate was maintained and two dividends 
were paid totalling 7d. per share. Development 
results continue to be satisfactory and higher than 
average values were again obtained on the Venters- 
dorp Contact Reef in the area to the south of No. 2 
Shaft. 

Venterspost Gold Mining Company Limited.—The 
tonnage milled during the year was the highest 
recorded since the commencement of production. 
The working profit was £41,266 more than that in 
respect of the previous year. Two dividends, 
totalling Is. 9d. per share, were paid. 

West Driefontein Gold Mining Company Limited.— 
The total working profit at 8,449,431, was £749,991 
more than that for the previous year. Dividends 
totalling 8s. 3d. per share were paid, which repre- 
sented an increase of Is. per share compared with 
the previous year. 

In view of recent favourable information regarding 
the area underlain by Carbon Leader and the favour- 
able values disclosed on the Ventersdorp Contact 
Reef it has been decided to increase the rate of 
milling of ore from the Carbon Leader from the 
current rate of around 105,000 tons to 130,000 tons 
per month by June 30, 1960, also to bring the 
Ventersdorp Contact Reef to production at milling 
rates of 50,000 tons per month by July, 1961, and 
to 75,000 tons by July, 1964. 

Harmony Gold Mining Company Limited.— 
Further satisfactory progress was made with the 


OF INTERESTS 


expansion programme. The fourth unit of the gold 
reduction plant should soon be completed, when the 
rated capacity will be 200,000 tons per month. 
Declared dividends totalled 2s. 1$d. per share for 
the year. 

Free State Saaiplaas Gold Mining Company 
Limited.—Underground development work was 
commenced in June, 1959, and up to September 30, 
1959, the footage sampled totalled 1,195 ft., of 
which 710 ft. proved payable at an average of 
11-3 dwt. per ton over 54-7 in., equivalent to 
618 in.-dwt. 

Western Areas Gold Mining Company Limited.— 
Has been formed to exploit a lease, in extent 2,230 
claims, to the east of the Libanon mine. Shaft 
sinking is expected to commence early in 1960. 

Western Deep Levels Limited—Further good 
progress was made with shaft sinking and con- 
struction work. 


Drilling Operations 

During the year exploratory drilling operations 
were again confined to Bore-hole No. E.10E on the 
farm Gerhardminnebron No. 139. Progress was 
very slow and at a depth of 838 ft. about 60 ft. of 
drill rods became irretrievably stranded in the bore- 
hole. Because the cavernous nature of the ground 
precluded the deflection of the bore-hole above the 
stranded rods, it was decided to redrill the bore-hole 
from surface. By the end of the year the re-drilled 
bore-hole had reached a depth of 675 ft. in cavernous 
dolomite. 

Since the close of the year the drilling of four new 
bore-holes has been authorized. 


Taxation 

In the South African Budget of March, 1959, the 
rate of tax on gold and uranium mining profits 
remained unchanged. However, the concession 
granted in 1956 to new ultra deep gold mines, 
whereby they are permitted to accumulate interest 
at the rate of 5% per annum on capital expenditure 
allowable for tax purposes, has now been extended 
to existing mines whose principal object is the 
mining of gold at depths of more than 7,500 ft. 
below surface. Although this concession is welcomed 
it can do but little to alleviate the heavy burden of 
discriminating taxation which has been borne by 
the Gold Mining Industry for many years. 


Outlook for the Future 
Dividend income from shareholdings in the five 
producing mining companies on the West Wits Line 
continues to increase steadily and further increases 
in the overall revenue from these sources may be 
expected in the future. Your company was active 
in the field of investment and a portion of the funds 
invested has already produced revenue, principally 
in the form of dividends which flowed from its 
indirect holding in Harmony Gold Mining Company. 
Within the next few years dividend income should 
be augmented further from its indirect holdings in 
Free State Saaiplaas Gold Mining Company and 
from its investments in Western Areas Gold Mining 

Company and Western Deep Levels. 
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MOUNT ISA MINES, LTD. 


Mr. G. R. Fisher’s Review 


The twenty-seventh annual general meeting of 
Mount Isa Mines, Ltd., was held on November 3 in 
Brisbane. 

Mr. G. R. Fisher, chairman of the company, 
presided and, in the course of his speech, said :— 

The Consolidated Net Income for the company 
and its subsidiaries for the year ended June 30, 1959, 
was £4,030,722 after providing £1,247,775 for 
depreciation of buildings, plant and machinery, 
£173,039 for Mineral Royalties, £197,005 for Income 
Tax, and {1,896,250 for Income Tax Equalization. 

Your directors have again decided to make an 
appropriation from profits for General Capital 
Expenditure and Mine Development and {1,900,000 
was appropriated for this purpose. The amount of 
£400,000 appropriated for General Capital Expendi- 
ture and Mine Development last year has been 
transferred to Earned Surplus. 

An interim dividend of 6d. per stock unit 
absorbing {£712,468 was paid on June 29, 1959. 
Your directors have recommended payment of a 
final cash dividend of 9d. per stock unit to be 
declared out of the net income for the year ended 
June 30, 1959, to be paid on December 31, 1959. 
This dividend will absorb £1,068,701. 


Production and Operations 


It is pleasing to advise that this year’s production 
of silver-lead-zinc and copper ores reached record 
figures. The total ore treated was 2,278,579 tons, 
comprising 922,416 tons of silver-lead-zinc ore and 
1,356,163 tons of copper ore. Production was 37:7% 
higher than the previous year when a total of 
1,655,070 tons of ore was treated. The improvement 
in production was attributable to the installation 
of new plant and machinery and equipment planned 
under the company’s present expansion programme. 

The grade of the copper ore treated was 4-1% 
compared with 3-9% for the previous year, while 
the grade of silver-lead-zinc ore treated was 6-9 oz. 
silver, 8-1% lead, and 4:8% zinc, compared with 
6-6 oz. silver, 8-3% lead, and 6-0% zinc. 

Grade of copper ore mined was above Ore Reserve 
grade because mining operations were carried out in 
sections of the ore-body of higher than average 
grade. Over the years the grade of ore mined will 
approximate the grade of the Ore Reserves but 
there will be variations from year to year depending 
on the section of the ore-body being worked. 

Blister copper production at 41,945 tons exceeded 
last year’s production by 10,780 tons and silver-lead 
bullion production at 57,035 tons exceeded last 
year’s production by 6,075 tons. 

At the end of the financial year 38,685 tons of 
copper concentrate with a copper content of 
9,779 tons had been railed from Mount Isa to 
Townsville for realization overseas. 

Silver in lead bullion at 5,023,218 oz. exceeded 
previous year’s production by 766,956 oz.; zinc 
concentrate production of 27,280 tons was 8,848 tons 
less than the previous year ; zinc in zinc concentrate 
at 14,423 tons was 4,561 tons less than that produced 
last year. 

The reduction in zinc concentrate production was 
due chiefly to the low zinc content of ore extracted 


from the Black Rock (Racecourse) Section. The 
necessity to maintain high milling production 
schedules called for under the budget contributed 
to the low zinc recovery. 

There was an increase in development footage 
from 43,508 ft. in the previous year to 46,772 ft. 


Ore Reserves 

The silver-lead-zinc ore reserves were increased by 
1,000,000 tons above last year’s reserve to a total 
of 25,200,000 tons containing 5-6 oz. silver, 7-8% 
lead, and 5-8% zinc. Copper ore reserves at June 30, 
1959, were 20,100,000 tons, an increase of 3,450,000 
tons above the previous year. 

The estimated grade of the copper ore reserves at 
June 30, 1959, was 3-7% copper compared with 
3:75°% copper reported in the previous year. Steady 
increases in ore reserves should be achieved as 
further development work proceeds. 


Expansion Plans 


Substantial progress was made with the con- 
struction of the plant and equipment necessary to 
achieve higher production rate. Special attention 
was given to works in the mine, mill, copper smelter, 
and Mica Creek power station. 

Expenditure on the expansion plan has been very 
substantial, as the following figures will illustrate. 
The gross capital expenditure incurred by Mount 
Isa Mines, Ltd., and its subsidiary companies from 
its own resources has been as follows : 


f 
Year ended June 30th, 1956 2,264,820 
° . ra , 1957 6,268,244 
os » 1958 5,970,782 
» 1959 7,571,960 


Total . . £22,075,806 


The capital expenditure for the year ending 
June 30, 1960, is expected to be of the order of 
£8,000,000. 

The Electrolytic Copper Refinery at Townsville 
was placed in production late in June, 1959, by 
Copper Refineries Pty., Ltd. This plant was com- 
pleted on schedule and should result in Mount Isa’s 
refined copper being available for marketing sooner 
than it is under the present arrangement whereby 
blister copper is forwarded to other refineries. 


Rehabilitation of the Townsville-Mount Isa Railway 


The Queensland Government recently decided to 
proceed with the rehabilitation of the Duchess 
Richmond section which is the essential work to 
ensure reliable and adequate transport to meet the 
company’s transport requirements. A few days ago 
the Commonwealth Government agreed to assist 
the Queensland Government by making sufficient 
finance available to complete the major rehabilita- 
tion project. 

The decision to proceed with this rail project is 
most gratifying. 

The report and accounts were adopted. 
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ADASTRA HUNTING GEOPHYSICS PTY., LTD. 
(Adastra Hunting Technical Services) 
(Geological consultants and Airborne Geophysical Survey 
specialists in Australia and South Pacific) 
41-43, Vickers Avenue, Mascot, N.S 3. W, 
Cables: 


“ADASTRA,"’ SYDNEY 





HUNTING TECHNICAL SERVICES LTD. 
Photogeology and Geological Studies 
6, Elstree Way, Boreham Wood, Herts. 
Telephone: Elstree 2214. Cables: Hunteco, London. 
London Office: 4, Albemarle Street, London, W. 1 








AGENCE MINIERE ET MARITIME S.A. 
Sworn weighers, samplers of ores, etc. 
Shipping — Warehousing — Stevedoring 
Agents for shippers at European ports and plants. 

, Tue Van Brée, Antwerp, Belgium 
ee... Rentiers-Antwerp Telex : 3169 


JAMESON, F. L., 


ESSEX METALLURGICAL, 
Assayers and oo; 
, Woodhouse Grove, London, E. 12. 
GRAngewood 4364. 











BERGNE, John A’C. _‘Tel. : National 0591 
Mining Engineer 
539, Salisbury House, London, E.C. 2 
and The White House, Eashing, Surrey. 


KNAPP & BATES, LTD. 
Ore Dressing Engineers, 
14/17, Finsbury Court, Finsbury Pavement, 
London, E.C. 2. 
Tel. : Monarch 0840 Cables: Flowsheet, London. 








Tel.: National 8476. 
BEWICK, MOREING & Co., 
62, London Wall, London, E.C. 2 


Cables: Bewick. 











CALLOW, M. j., 
BRITISH GECO ENGINEERING CO. LTD. 
Consulting Metallurgical Engineers 
(Plant Design and Induction Heating) 
Station Road, Edenbridge, Kent 


Tel. : Edenbridge 3355. Cables : Gecoring, Edenbridge. 








LAGRANGE, J. M., AND ASSOCIATES 
Geologic Consultants - Geophysicists 
Mining Engineers - Mineral Brokers 

P.O. BOX 8989 JOHANNESBURG 8. AFRICA 


Telegrams: “‘Geoscopist,’’ Johannesburg 








LEDOUX & COMPANY, Inc., 
Chemists, Assayers, Engineers, 
Samplers and Weighers—Spectroscopists. 
359, Alfred Avenue, 

Teaneck, N.J., U.S.A. 








CRAVEN, C. A. U. 


Economic Geology and Mining 
c/o Westminster Bank, Ltd. 
1, Brompton Square, 





R. A. MACKAY A. SCHNELLMANN 
MACKAY & SCHNELLMANN 
Economic Geologists 
=, & Industrial Minerals) 
Moorgate, London, E.C,2 











London. 8.W. 3 Cables : pundiaie, London. Tel. + ar 5177/8. 
R. ELLERTON BIN Tel. : London Wall 
DOUGHTY, F. T. C. McCARTHY a. BINNS, 5756. 


Consulting Mineral Engineer 


Crossway House, Bracknell, Berkshire. 1789 








GILL, Donald, Tel.: National 0591. 


Mining Engineer, 
535, Salisbury House, London, E.C. 2 


Consulting Mining Sinsincese, 
Friars House, 39/41. New Broad Street, 
London, E.C, 2. 


Cables : ‘‘Squareroot, London.’ 








MILLER, B. A. 
Mining & Engineering Consultant 
14, The Avenue, 
Beckenham, Kent. 








Tel.: Monarch 1314, 


GRIFFITH, Daniel C., & Co. 
Analytical Chemists and Samplers, 
27/33, Paul Street, London, E.C. 2. 











HUNTING AEROSURVEYS, LTD. 
Surveyors, Photogrammetric Engineers 
and Consultants 
Head Office: 6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214 Cables : ASTEREO 
London Office; 4, Albemarle Street, London, W. 1. 











HUNTING GEOPHYSICS LTD. 
Air and Ground Geophysical Surveys and Services 
6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214. Cables : Huntmag, London. 
London Office: 4, Albemarle Street, London, W. 1. 





Tel. : Belgravia 3311 
MINING SERVICES (P.E.) LTD. 
Mining Consultants 
12, Grosvenor Place, Lopdon, 8.W. 1. 











NAYLOR, T. R., Tel.: Kensington 7528 
LIQUID-SOLID SEPARATIONS. LTD. 
Hydrocyclone Research and Design 
2, Anderson Street, London, S.W. 3. 

Cables : Liquisolid, London. 











ORE TREATMENT & ENGINEERING SERVICES LTD 


Geological & Geophysical Surveys and Appraisals, Assays, Ore 
fests, Research, Metallurgy, Plant Design, Construction, and 
Operation, Mining, Mechanical and Electrical Engineering. 


120, MOORGATE, LONDON, E.C. 2. 


Cables: Orengserv, Stock, London, Telephone : Met. 0545 
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PAVER, G. L. Tel.: 835-6001 Johannesburg. 


Consulting Geophysicist & Mining Geologist. 
Geophysical Surveys (Pty.), Ltd. 


201/2, Standard Bank Chambers, 46, Marshall Street, — 
Cables : Diacoal, Johannesburg. (Johannesburg, S. Africa 








POWELL DUFFRYN TECHNICAL SERVICES LTD. 


Consulting Engineers (Mining, Chemical and 
Industrial) Technical Buying ~— 
19, Berkeley Street, London, W 
Cables: Technicoal. Telephone : GROsY Tins 3801 








RUSSELL, JAMES 
Mining Engineer 
2, Clement's Inn, Strand, London, W.C. 2 
CHAncery 6627. 








SINCLAIR, W. E., 
Consulting Mining Engineer, 
P.O. Box 61, Mooi River, Natal, South Africa. 








SITE INVESTIGATIONS COMPANY, LTD. 
Geological, geophysical and soil mechanics 
investigations. 

The Green, Southall, Middlesex. 

Tel: SOUthall 2211 Cables : SICO, Southall. 








STOKES, R. O., Tel.: National 0591. 
R. O. STOKES 4 CO, LTD.,. 
Design and Equipment of Mining Plants 
Salisbury House, London, E.C. 2. 
Cables: Rostoke, London, 








Tel MINeing Lane 7851, 
TAYLOR & SONS, John, 
Consulting Engineers and Mine Managers 
Technical Buying and Shipping 
Suffolk House, 5, Laurence Pountney Hill 


London, E.C.4 Cables Rolyat, London. 








WANSBROUGH-JONES & SON, A. 
Consulting Engineers 
Ore-Dressing, Chemical & Industrial Plant Design) 
8, Connaught Street, Hyde Park, London W.2. 


Cables: Jonsey, London. Tel : Paddington 7953. 











G. 8S. DUNCAN. c. T. SWEET. 
WILKENS & DEVEREUX (Consultants), LTD., 
Consulting Mining Engineers and Mine 
Managers, 

Trafalgar House, Waterloo Place, London, 8.W. 1. 

Tel.: Whitehall 0422/3. 








WYNNE, J. Norman, 
Mining Engineer, 
Gold, Base-metals, and Industrial Minerals 


Glyn Artro, Llanbedr, Merioneth. 
Tel. Llanbedr 277 








ZUTSHI,L., —‘Tel.: BAYswater 7722 & 0821. 
Consulting Mining Engineer and Geologist. 
36, Hereford Road, London, W.2. 


Cables : Zutshi, London. 
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STANDARD WORKS 


Produced by 
MINING PUBLICATIONS, LTD. 


(Proprietors of The Mining Magazine) 


ASBESTOS 
Its Origin, Production and Utilization 
Second Edition 
by W. E. SINCLAIR 
Price, 60s. Postage: Inland, 1s. 6d.: Abioad, 2s. 3d.) 


ROCK PRESSURE IN MINES 
by E. bE St. Q. ISAACSON 
(Price, 45s. Postage: Inland, 1s. 6d.: Abroad, 2s. 3d.) 


FLOTATION | PLANT PRACTICE 
Fourth Edition 
by P. RABONE 
(Price,40s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d,) 


WINIBERG’S METALLIFEROUS MINE 
SURVEYING 
Fourth Edition 


by R. C. A. HOOPER 
(Price, 50s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


AN INTRODUCTION TO MINERAL 
DRESSING 
by E. J. Pryor 

(Price, 70s. Postage : Inland, 1s. 9d. : Abroad, 2s. 9d.) 


DEEP MINING 
by J. SPALDING 
(Price, 45s. Postage : Inland, 1s. 9d. : Abroad, 2s. 7d.) 


MINE ECONOMICS 
Sampling-Valuation-Organization- 
Administration 
Second Edition 
by S. J. TRuscoTt 
(Price, 40s. Postage : Inland, 1s. 6d. : Abroad, 2s. 5d.) 


VALUATION OF ALLUVIAL DEPOSITS 


(Second edition of Examination, Boring and Valua- 
tion of “by HL. and Kindred Ore Deposits.) 
. L. H. HARRISON 


(Price, 45s. sentan : Inland, 1s. 6d. : Abroad, 2s. 3d.) 
UNDERGROUND PRACTICE IN 
MINING 


Third edition 
by B. BERINGER 
(Price, 35s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


MINING TIPS AND GADGETS 
by J. SPALDING 


(Price, 10s. Postage: Inland, 9d.: Abroad, 1s. 6d.) 


LOW-TEMPERATURE 
CARBONIZATION EXPLAINED 
by M. STUART 
(Price, 4s. 6d. Postage : Inland, 9d. : Abroad, 1s. 6d.) 


THE SALES ENGINEER 
by G. RIGG 
(Price, 5s. 6d. Postage : Inland, 10d. : Abroad, 1s. 9d.) 


Obtainable from— 


THE TECHNICAL BOOKSHOP, 
SALISBURY HOUSE, LONDON, E.C. 2. 
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A copper mine in NORTHERN 
RHODESIA in the RHODESIAN 
SELECTION TRUST GROUP. invites 
applications for the under-mentioned 
vacancies :— 

LEARNER OFFICIAL (MINING) 
Candidates should hold a mining 
degree or equivalent qualification. 
The successful applicant will be 
engaged in studying local methods 
of underground mining, mining lay- 
outs, etc., and in due course will be 
required to obtain a Northern 
Rhodesia Blasting Licence. 

Basic starting salary £1,034 per 
annum rising to £1,100 per annum 
after one year’s practical under- 
ground experience. See below for 
additional emoluments. 

Leave at 41 days per annum may be 
accumulated up to 123 days. 


SENIOR ENGINEERING ASSISTANT 
(MINING) 

In addition to a university degree or 
equivalent qualification, candidates 
should have had at least three years’ 
practical experience in the mining 
industry. The successful applicant 
will be working under the direction 
of the Mining Engineer and will be 
engaged in the preparation of 
schedules and investigations into 
mining methods, costs, etc. 

Basic starting salary £1,358 per 
annum. See below for additional 
emoluments. 

Leave at 51 days per annum may be 
accumulated up to 153 days. 

In addition to basic salary employees 
receive a bonus related to the prosperity 
of the Northern Rhodesian Copper Indus- 
try. At present this bonus is 36° on 
basic salary. They also receive a cost-of- 
living allowance, payable monthly, which 
is currently {66 per.annum. 

The company has a_ contributory 
pension and life assurance scheme. 
Medical and specialist treatment is pro- 
vided for the employee and his family at 
a nominal monthly subscription. 

The employee’s outward passage is paid. 

Applications should be addressed to :— 


Appointments Officer, 
SELECTION TRUST LIMITED, 
Mason’s Avenue, 
Coleman Street, 


London, E.C. 2. 
PLEASE QUOTE R.28 M.M. 
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Warren-Morrison 
experience in 
design and 
production of 
specialist valves 
has led to the 
introduction of 
this range of 
diaphragm valves. 
Designed for the 
widest possible 
range of duties they incorporate many features 
appreciated by the operator. From a safety point 
of view this valve will shut off, even if the _ 
diaphragm does fail. For convenience, a visible 
position indicator is fitted. From the long-life 

angle the valve is heavily made, using only the best 
of materials and workmanship. For the really 
difficult jobs ‘ all-P.T.F.E.’ diaphragms are available ; 
another example of W.-M. leadership in valve _ 
design. Electric or pneumatic operation is available, 
of course. 


WARREN-MORRISON LTD 





4 


ST. JAMES’S PLACE, LONDON S WI: = MAYFAIR 9895 





Unused Pneumatic Pedestal “ Rip Bit” 
Grinding Machines, fitted 2} h.p. Holman 
Pneumatic Motor complete in case with 
spares and tools, ex M.O.S.— Accept 
£50.0.0 each. Also large quantities of 
unused “ Rip Bits, ” cruciform and double 
chisel type, sizes 14” to 2”, low prices. 
WOODFIELD & TURNER, LTD., 
BURNLEY. Tel. 78134. 











THE CONSOLIDATED GOLD FIELDS OF SOUTH 
AFRICA, LIMITED 
Notice to Holders of 6°, Convertible Unsecured 
Loan Stock, 1977-82 
Interest Payment No. 5 
Warrants for the interest payable on 3ist 
December, 1959, to Stockholders registered on 
10th December, 1959, will be posted on 30th 
December, 1959. 
Income Tax at the rate of 7s. 9d. in the £ will be 
deducted. 
To facilitate payment of the Interest Warrants, 
the Register of Loan Stockholders will be closed from 
19th to 30th Decemter, 1959, both days inclusive. 


C. L. WATERHOUSE, 
49, MoorGATE, Secretary. 
Lonpon, E.C. 2 
20th November, 1959. 
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CRYSTALLINE 
HARD CARBIDES 


TUNGSTEN CARBIDE 





ROCK DRILL INSERTS 


for both new and reconditioned integral 
steels and detachable bits. Highly durable 
grades to suit conditions. 


Send full details concerning your require- 
ments to— 


Macro Division of 
Kennametal Inc. 


MALAYA 

Vacancies for Mining Engineers 

Applications are invited from Qualified 
Mining Engineers (A.C.S.M. or equivalent) 
preferably under 35 years of age, with at 
least 5 years’ practical post graduate ex- 
perience for appointment to a group of tin 
mining companies in Malaya. 

Commencing basic salary $1,000-$1,400 
per month according to previous experience 
(i.e. approximately £1,400—/1,960 per year). 
An outfit allowance of £50 is payable on first 
appointment, and a marriage allowance of 
$150 per month (approximately £210 per 
year). 

Employees are required to join the com- 
pany’s Provident Fund, and also on comple- 
tion of 3 years’ service become eligible for a 
non-contributory Pension Scheme. 

Tours are of 3 years’ duration followed by 
6 months’ leave. Free partially furnished 
accommodation is available, and medical 
facilities are provided in Malaya. 

Excellent prospects for suitable men. 














Write giving full particulars of age, 
P.O. Drawer 440, education, training and experience, and 
Port Coquitlam, B. C. marital status to Box 769, Walter Skinner, 
Canada. Ltd., 20 Copthall Avenue, London, E.C. 2. 
MINING 


A LARGE GOLD MINE IN GHANA requires 
SHIFT BOSSES. Applicants must have had 
previous mining experience in a supervisory 
capacity in metalliferous mining or have held 
a position of deputy in a coal mine. First Aid 
Certificate essential. Mines Rescue Training an 
advantage. Salary £84/£110 per month 
according to experience, with substantial 
bonuses added. Continuous contract. Tours 
abroad twelve months followed by three 
months’ leave on full pay. Passages paid. 
Quarters free. Marriage Allowance. Staff 
Assurance Scheme. Write stating age, experi- 
ence, to Box No. 520, The Mining Magazine, 
482, Salisbury House, London Wall, London 
Ex...2; 
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GEOLOGIST AND GEOLOGIST’ GEOCHEMIST, 


experienced, 


required for field mineral 


exploration in large concession area in Bechuanaland. Starting salary £1,500-£1,800 per annum 


depending on qualifications and experience. 


to eighteen weeks. 


Leave at six weeks per annum may be accumulated up 


Field Allowance, bonus, pension and medical schemes. Apply in writing to 


Business Manager, Rhodesian Selection Trust Exploration Limited, P.O. Box 1479, Salisbury, 


Southern Rhodesia. 
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METALLURGICAL ASSISTANTS 


Roan Antelope Copper Mines Limited 
Northern Rhodesia 


The above-mentioned company invites applications from metallurgists holding 
a degree or equivalent qualification and several years’ experience in milling and 


flotation or allied operations. 


in all sections of the concentrator. 


Starting 


salary range £1,092 to £1,320 per 


Duties will cover practical operating and supervision 


annum depending on experience. 


There is also a variable bonus, at present 363°, on basic salary and a cost-of-living 


allowance, currently {65 per annum. 


Other benefits include contributory pension 


and life assurance scheme, hospital and medical services ; share purchase and house 


purchase schemes. 


Married accommodation at nominal rental immediately available. 


Employee's outward passage to Rhodesia is paid by the company. 


Applications giving particulars of age, qualifications and experience should be 


addressed to :— 


Mine Employment Department, 


SELECTION 
Mason’s Avenue, 
Coleman Street, 


London, E.C, 2. 
PLEASE QUOTE R.27 


TRUST LIMITED, 


M.M. 
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MINING & GEOPHYSICAL SERVICES LTD. 





Exploratory diamond drilling 
below ground. 


GEOPHYSICAL AND GEOLOGICAL SURVEYS: 
DIAMOND DRILLING : 


TUNNELLING AND SHAFT SINKING. 





MINING & GEOPHYSICAL SERVICES LTD. e 65 OLD CHURCH ST., LONDON S.W.3 


Subsidiary of : 
John Mowlem & Company, Ltd. 
Building & Civil Engineering Contractors. 
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Front view of a Ross Patent Two-Roll Grizzly 
showing the oversize discharge 


This machine is screening dense Swedish iron ore ahead of a Symons 5} ft. cone 
crusher at the rate of 800 T.P.H. A by-pass gate is fitted at feed end of the machine. 


ROSS ENGINEERS LIMITED, 11 WALPOLE ROAD, SURBITON, SURREY 
Telephone: Elmbridge 2345 


ROSS SCREEN & FEEDER CO., WESTFIELD, NEW JERSEY, U.S.A. 


oO oO 








CHAIN : ‘ GL 
FEEDERS ® DROP-BAR TWO-ROLL : CONTINUOUS 
FEEDERS GRIZZLIES BARRIERS LOADING VALVES 


ROSS MATERIAL HANDLING 
EQUIPMENT 


FOR THE IRON & STEEL, QUARRYING AND MINING INDUSTRIES 


Printed by Stephen Austin & Sons, Ltd., Hertford, for Mining Publications, Ltd. 














